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ADDRESS OF PRESIDENT BALL. 





MASTER MECHANICS’ ASSOCIATION, 


From the inception of the association, thirty-eight years ago, 
each successive convention has marked a period of advance- 
ment in our work. At this meeting we will have presented to 
us, matters of even greater importance than have been con- 
sidered heretofore, and this convention, above all others, will 
mean more to us as representatives of that important factor 
in railroad transportation,—the motive power department,— 
than any of the conventions which have become matters of 
history. 

The past year has been noteworthy as a record breaker in 
the continuation of the prosperous conditions which have 
prevailed during the past decade. Exceptionally favorable 
weather conditions, combined with large additions to equip- 
ment, Which our superiors had taken the precaution to pro- 
vide, enabled the railroads to meet the emergency in a credit- 
able manner, Locomotive and car plants have been taxed to 
their utmost capacity to meet the requirements of the rail- 
roads, Whose orders in many cases were the largest placed in 
railroad history. 

Statistics compiled for the year 1905 show a large increase 
in output of new locomotives, over the year 1904, as the fol- 
lowing data will indicate: 


. 1905. 1904. Ine. 
Total number of locomotives built for domestic use 


_and for export, by locomotive builders..........5,491 3,441 60% 
Total number of locomotives built for domestic use 

by the builders, and in railrcad shops..........5,176 3,198 61% 
Compound locomotives built for domestic use...... 177 122 34% 
Balanced compound locomotives built for domestic 

_ use Stra baad RAE OMe SN eal a Ad ER ak dea 76 110 85% 
Number of electric locomotives built.............. 140 95 AT% 


The tendency in locomotive building during the year has 
been along conservative lines—no radical changes in general 
design being noticeable. The 4-cylinder balanced compound 
has not progressed in general favor as rapidly as was antici- 
pated; its extended use being confined largely to those roads 
Which participated in its early introduction. In view of the 
ecohomy obtained in tests at the St. Louis testing plant, it 
is certainly deserving of more attention, 

The Mallet type of locomotive, which is specially designed 
to meet conditions requiring a very powerful locomotive, is 
iother type which is not being introduced as fast as its 
Merits will warrant. 

The most noteworthy change in detail design of the loco- 
motive, one that marks a departure from long established 
American practice, is the acceptance of the Walschaert valve 
sear. This form of valve gear lends itself admirably to the 
heavy locomotive, having advantages in the way of accessibil- 
''y for inspection and repairs, lightness, and freedom from 
rapid wear. 

The rapidity with which this gear has grown in favor with 
enginemen, as well as those who have to do with the main- 
‘nance of the engine, promises well for its future. Up to 
the Ist of January, 1906, there were 283 locomotives equipped 
with the Walschaert valve gear in this country; and as an 
indication of the tendency toward the general adoption of 
this gear, one road to-day has 225 engines equipped with it. 

In boiler design, much has been done incidental to the in- 
‘roduction of the superheater, and more will undoubtedly fol- 
low as designers take up the problem of superheating of 
Steam for locomotive engines. Apart from this, the most 
radical] departures in boiler design are found in the use of 
& Combustion chamber, in long boilers using bituminous coal, 
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with attendant remarkable results in overcoming rapid deteri- 
oration of flue ends and leaking. It is also worthy of note, 
that the flexible staybolt is steadily gaining ground. 

To meet the changed conditions in railway operation, as a 
result of the growth of the locomotive in recent years, no equip- 
ment detail furnishes a better example of progress than the 
advancement made in railway braking appliances. The prob- 
lem of braking trains, having from four to five times their 
former weight, with double the number of cars, has been 
solved successfully, and with apparatus greatly simplified. The 
new engine and tender equipments represent a consolidation 
of all previous locomotive equipments, as far as effects are 
concerned, with a centralization of the functions of the dif- 
ferent apparatus into one unit, thereby eliminating a great 
many parts. 

Aside from what has been accomplished in the direction 
named, changes for economy of operation have also received 
attention. The introduction of the cross-compound air pump 
is opportune. The demands for air have increased to such 
an extent as to represent quite a large percentage of the 
boiler capacity for its production. It has been found that 
under normal working of a large freight locomotive, hauling 
a train of 65 cars, 50 of which were air-braked, at 20 miles 
per hour, the simple air pump requires approximately 6 per 
cent. of the steam generated. If a portion of this can be 
saved by compounding, such saving should not be overlooked. 
Tests which have been made, show an economy for the com- 
pound pump, of 60 per cent. over the single pump. 

A list of improvements in details would not be complete 
without a mention of the advancement made in the art of 
manufacturing rolled steel wheels. Their increasing use 
piomises well for this type of wheel. 

The motive power problem, “Reduced cost per ton mile of 
transportation,” is presented to us to-day for solution, even 
more forcibly than it has been presented to those who pre- 
ceded us, and is deserving of more careful consideration and 
study than what has been accorded it heretofore. This is 
not merely a mechanical problem. How has the problem been 
met from a motive power standpoint? By providing a loco- 
motive, the size of which has only been limited by the govern- 
ing clearance dimensions. But there is something more that 
we can do. 

It may not be out of place to refer at this time to the ad- 
vancement that has been made in power capacity during the 
past ten years, and to reflect with pardonable pride on our 
having participated in the splendid movement in the upbuild- 
ing of the locomotive, which the following figures represent. 
The data was obtained from a road with which you are all 
familiar and is fairly representative of the progress which 
has been attained on all roads in the country. To better il- 
lustrate the following figures, diagrams have been prepared. 
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In the years 1896 and 1906, the average tractive power for 
each class of engine, was as follows: 
1896. 1906. 


For. freight engimes. .......cccccccccccccrccccsccece 13,900 31,500 
For passenger engineS...........-eeeeeeeeeereeeeees 12,200 22,900 
For switching -engimes..........cccccccecesccccccoes 14,700 26,800 
SS ere re erro ae 13,700 28,700 


Total number of engines, all classes.........+++. vemew ) ee 764 
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During the period of evolution represented by the foregoing 
figures, new difficulties arose; new problems required solution. 
In the desire for adequate boiler capacity within the limits 
of dimensions and weights imposed, errors were made in 
boiler design, in restricting the depth of the firebox, in the 
spacing of the flues and in the use of abnormal grate areas. 
With the greater use of cast steel, advantage was taken to 
reduce weights of details, to the extent of contributing the 
weight thus saved to further increase in the boiler dimen- 
sions. In some cases, such as wheel centers and frames, the 
lightness of the parts did not always result in failures, but 
their weakness contributed to the rapid wear, or failure of 
other dependent parts, and in other cases, failure of the parts 
themselves. 

Experience has shown where errors of design have been 
made and a new basis for future calculations has been evolved, 
which has placed present design and construction on even a 
more satisfactory plane than that obtained with the lighter 
power. When the large locomotive went into commission the 
practices in vogue for the care and maintenance of the loco- 
motive fell short of bringing results. In many cases, they 
brought disaster. Much of this was attributed to poor designs, 
when in reality the trouble lay in other directions. It was 
found a difficult matter to overcome flue leakage. A study 
of this subject by very able specialists in the motive power 
department has resulted in giving us definite rules regarding 
the care of the boilers, both on the part of the enginemen and 
roundhousemen, which are being extensively followed, with 
results as good, or better than were formerly obtained. The 
machinery of the locomotive, being heavier, also required 
special treatment at terminals, involving the adoption of the 
“stitch-in-time” policy, to keep the engine up to its maximum 
efficiency, and to avoid rapid deterioration, which was found 
to result from any neglect, 

To provide the care necessary for the large locomotive, in- 
volved the expenditure of large sums for adequate terminals. 
Facilities for quick and frequent washing of boilers became 
imperative. Better drop pits, and more of them, were neces- 
sary. Engine houses with heating plants that would heat, and 
smokejacks that would ventilate, were required. The light- 
ing of the house at night to provide for a continuous oper- 
ation of the plant, on an efficient basis, was a recognized im- 
provement. All this has been accomplished, and to-day we 
can be congratulated on having reached a plane of excellence, 
both in the design of the locomotive and in maintenance 
facilities, whereby the large locomotive is being handled just 
as expeditiously as the smaller one was, a few years ago. 

Reports presented to this association on the subject of 
roundhouse terminals, at two former conventions, have had 
a marked influence in directing railroads to the appreciation 
of their shortcomings, in the way of adequate terminals and 
facilities and have played no small part in bringing about 
improved conditions. 

How shall we meet the motive power problem in the 
future? 

The rapid growth in power which marked the development 
of the locomotive in the past few years, and by which great 
economies of operation are being obtained, has apparently 
been arrested by the limitation of .clearances, capacity of the 
firemen, and the reaching of the practicable train length 
limit. It would therefore appear questionable to look for 
further economies, as a general proposition, by continuing to 
enlarge the locomotive, under present conditions. The solu- 
tion of the problem lies in other directions. 

We shall be required to develop the mechanical stoker, 
compounding and superheating will be prosecuted with 
greater vigor than ever. The use of a feed-water heater may 
be resorted to, and among the smaller items, undoubtedly the 
compound air pump will be used, and perhaps the variable 
exhaust nozzle. We now have engines that will run success- 
fully from terminal to terminal, and have reached a plane 
in the economical maintenance of our locomotives, whereby 
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the use of the foregoing fuel-saving devices will make more 
apparent than heretofore the economies resulting therefrom. 
While considering the use of fuel saving devices, we must 
not lose sight of the economies that may be obtained through 
individual effort, with the facilities at hand. 

This naturally leads to the subject of statistics. In fo}. 
lowing up fuel consumption on the average railroad, par- 
ticularly where the pooling system is in vogue, the need for 
an up-to-date method of determining responsibility for the 
extravagant use of fuel is very apparent. Given proper weigh- 
ing facilities, the problem presented is a systematic method 
for quickly determining at the end of each trip whether or 
not the coal used was in excess of the work performed, and, 
if so, the immediate placing of the responsibility, either with 
the crew or engine, as the case may warrant. 

Another phase of the motive power problem, is the subject 
of organization. This subject has been referred to by former 
presidents, and while it is an old theme it presents increas 
ingly difficult problems, if we would successfully cope with 
the progress of transportation. To obtain the best results 
in any organization, no one factor should be overtaxed. The 
progress of our railroads has been so great and the increase 
in business, while gradual, has been so persistent, that one 
is liable to awaken too late to the realization of having an 
organization inadequate to the demands placed upon it, 

Consolidation of properties, and growth, have depreciated 
positions of the motive power department, compelling men to 
assume responsibilities beyond their positions. Those who 
have studied industrial and military organizations, find that 


one officer will supervise not to exceed from 26 to 30 men, 
while in railroad organizations, this will extend to 150 men. 
In analyzing the result of consolidation, we find a master 
mechanic in charge of two or more divisions, where formerly 
only one was under his jurisdiction. After thus greatly in- 
creasing his duties, added responsibility was placed upon him 
by increasing the capacity of the locomotive from 50 per 
cent. to 100 per cent. and rapidly increasing their numbers. 


The same is true of roads which have not gone through the 
evolution of consolidation, brought about by natural growth. 

We find that work is now being performed at important 
division enginehouses, of a character that was formerly taken 
care of at division shops. The work is supervised by the en- 
ginehouse foreman, acting in the capacity of the former divi- 
sion master mechanic, having oftentimes no special advan- 
tages at his command in the way of facilities for turning out 
work, with the disadvantage of an official title, the possession 
of which gives to the incumbent no consideration for either 
adequate compensation for services rendered, or proper respect 
for those under his jurisdiction, or consideration from those 
in other departments with whom he comes in contact. The 
modern enginehouse requires a bigger general at its head 
than the former small shop. 

What has been said of the engine house foreman is also ap- 
plicable to those subordinate in authority to him, and to those 
occupying similar positions of equal or greater responsibility 
in the shops, particularly as to compensation. Increase in 
wage rates granted to laboring men from time to time, very 
rarely apply to the foreman, with the result, in many cases, 
of finding the men receiving more per month than those re 
sponsible for their direction. It may be stated that overtime 
rates have much to do with this condition. True—but who 
puts in more overtime than the average subordinate official, 
receiving a monthly stipend? An efficient organization, Ut 
der the conditions mentioned can not be built up, or mail- 
tained. 

The large railroad to-day should have in its motive power 
department more division master mechanics, each to have al- 
lotted to him for care and maintenance, such number of loco- 
motives as can be properly looked after, and to the extent 
that he may know the shortcomings and weaknesses of: each 
individual engine and be held responsible for its performance 
and cost of maintenance while out of main shop. This ™4Y 
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require his having jurisdiction over two or more enginehouses. 
The main shops on each grand division to be supervised by 
a shop superintendent, who will be held responsible for cost 
per unit of shop output; each grand division to be in charge 
of a division superintendent of motive power; and over the 
entire department, an official on the staff of the president, hav- 
ing a thorough understanding of the department, as to its de- 
tails and needs, and of sufficient knowledge and experience 
to present the motive power problem, and to show that it is 
an element in the operating problem. It is gratifying to 
note that one such position has recently been created on ene 
of our more important railroads. 

Another detail of organization, which is part of the motive 
power problem, is the establishing of systems of apprentice- 
ship, under proper supervision, whereby the apprentice can, 
and will be assured a thorough, practical course of training 
in the shops, and for those who show the aptitude, or inclin- 
ation, a special course, with the end in view of providing 
sufficient Lechnical training to fit them for positions of re- 
sponsibility. The apprentice of to-day is rapidly drifting out 
of sympathy with his employers, by reason of the indifference 
displayed toward him by those having him in charge. To 
offset this tendency he must feel that the employers have his 
welfare at heart and this can only be accomplished in these 
busy times by having an apprentice department with an offi- 
cial at its head, to relieve those in immediate charge. A 
very thorough and competent organization of this character 
is now in operation on the New York Central Lines, 

Considerable thought and experiment has been devoted dur- 
ing the past year, to the development of a motor car, which 
could be used for branch service, corresponding to the ser- 
vice furnished by the interurban electric car. The most 
promising field of effort, has been the gasoline motor. Others 
have followed in the footsteps of our foreign friends and 
have experimented with steam, using oil for fuel. What the 
outcome will be, cannot be conjectured at this time. It is 
safe to say, however, that with the demand for such a car in 
sight and American ingenuity at work, a satisfactory car will 
be evolved in due time, 

The association has before it for consideration reports of 
unusual interest and exceptional value. 

The report of tests of locomotives at the Louisiana Purchase 
Exposition, terminates the work of the committee appointed 
in 1903, to represent this association on the Pennsylvania 
Railroad Company’s advisory committee, and brings to your 
attention the conclusion of a research of unusual magnitude 
and value. Beginning in the spring of 1903, the Pennsylvania 
Railroad system designed and constructed a locomotive test- 
ing plant and equipped it with accessory apparatus of every 
sort. It secured the co-operation of national engineering so- 
tielies in the formation of an advisory committee, which 
committee had an important part in the scientific phases of 
the work, and it made its plant accessible to other railroad 
‘companies which furnished locomotives for test. In this 
manner it has determined by methods carefully chosen, with 
the highest degree of accuracy, the performance of eight typi- 
tal locomotives and has published in elaborate form, a com- 
blete description of its methods and a full record of its re- 
sulls, The effect of this whole process and the results de- 
veloped therefrom, as factors in the upbuilding of the Ameri- 
‘an locomotive of the future, are of unusual significance. 

The American Railway Master Mechanics’ Association may 
Well congratulate itself, that throughout this process, it has 
been represented upon the Pennsylvania Company’s advisory 
committee by three of its chosen members, who, in co-opera- 
on with other eminent engineers, have given their time and 
attention to the development of the various details concerned 
i this great work. 

The report of the committee on locomotive front ends, rep- 
resents the work that has been accomplished to date. The 
‘vestigations thus far conducted have been thorough, and 
‘omplete and have definitely settled the principles underly- 
‘ng the design of locomotive front ends, 
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Not only has the law been established connecting the size 
and proper proportions of the stack with the diameter of the 
front end thus completing the previous system of tests in- 
itiated by the AMERICAN ENGINEER, in which the proper 
proportions of the stack and its relation to the various posi- 
tions of the nozzle was established for a 54-in. front end, but 
the various styles of inside stacks, false tops to the smoke- 
box, and different arrangements of petticoats have been ex- 
perimented with, resulting in definitely deciding upon the 
alrangement which is most satisfactory and economical in 
service. Sufficient data was also obtained to explain most 
conclusively the reasons for the large variety of results that 
have been obtained from time to time in practice with dif- 
ferent arrangements of stacks and petticoat pipes. It would 
appear from the experiments that the work has been car- 
ried to a completion and that no further work of this nature 
will be required, unless it be on something totally different 
to the front end arrangements which have hitherto been em- 
ployed. 

In the successful prosecution of this work, we are indebted 
to the railroads for their generous contributions; to the N. 
Y. C. R. R., for the loan of a large locomotive, and to Dr. W. 
Fk’. M. Goss, for the active part taken in the work, and it is 
hoped that suitable action will be taken at this convention 
in testimony of our indebtedness to those just mentioned. 

The association has before it, in the two reports just re- 
ferred to, examples of research work excellently performed, 
and it will do well to follow along similar lines in its future 
investigations. I deem it a great privilege to be your presid- 
ing officer on the occasion of the presentation of these im- 
portant subjects. 

The report and discussion on the subject of mechanical 

stokers should stimulate interest in the development of this 
exceedingly important detail of locomotive construction. We 
should know more about stokers, and the association has 
acted wisely in appointing a standing committee to report 
progress being made from year to year. 
* In the discussion of classification of locomotive repairs an 
opportunity is presented to get into the commercial questions 
of the department. This phase of the subject has not received 
the attention it deserves, and herein lies a great opportunity 
for motive power men. 

In discussing the details of enginehouse running repair 
work it is absolutely necessary to treat the proposition as a 
whole, with the view of facilitating operations at terminals 
to meet the needs of the operating department. 

The report to be presented on the subject of “Electricity on 
Steam Railroads,” is worthy of the most careful consideration 
and discussion. In view of the economy obtained in tests of 
the locomotive on the Pennsylvania testing plant, where it 
was shown that a locomotive was capable of delivering a 
horse power at the drawbar upon the consumption of but a 
trifle more than two pounds of coal per hour, the discussion 
of this paper should excite more than ordinary interest... 

In the upbuilding process toward a higher plane of ex- 
cellence of the steam locomotive, the association has for its 
future work the further development of the stoker, the super- 
heater, the compound, and other details standing for lesser 
economies of operation, and with the end in view that their 
application may become general in character, the working out 
of a better system of statistics which will show us where we 
stand and put us in possession of the business facts concerning 
our department, making them immediately available. 

For the department as a whole the association has for future 
work organization, as it applies to modern shops and engine 
houses, up-to-date apprenticeship systems applicable to large 
corporations, development of motor cars for light passenger 
service, establishment of a bureau for scientific research work. 

In connection with the latter recommendation, this associa- 
tion should make provision for a bureau with a salaried offi- 
cial at its head, to whom research work of a scientific char- 
acter required of .committees can be referred, through -the 
Executive Committee. This would add value to reports and 
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CROSS SECTIONS, PACIFIC TYPE LOCOMOTIVE—B. & O. R. R. 


would relieve members of committees of a large amount of 


detail work to which they cannot always devote the time 
necessary for a thorough investigation of the subject. 

The time is past when a motive power officer should be 
merely a good mechanic and manager of men. He must have 
these attributes and much more also. He is called upon to- 
day to be a mechanical engineer, in the design of locomotives, 
an executive, in the management of a great department, an 
organizer, in the building up of the department,—keeping it 
abreast of the increasing difficulties of the problems. He must 
be a business man, in knowing the costs of his work, and 
in making every dollar of the stockholders’ money bring the 
greatest returns. He must be a diplomat in dealing with 
the other officials and a general in managing his subordinate 
officials and his men. These qualifications a man must pos- 
sess in order to be an important official in any large indus- 
trial organization, but in a motive power position additional 
qualifications are required, which are best summed up in the 
statement that he must be a railroad man, ready for any and 
every emergency and ready to fit his work into that of others 
in such a way as to complete an exceedingly important cor- 
ter of the organization. 

In fitting our work into that of the operating department lies 
4 opportunity, which is perhaps our greatest opportunity of 
the present time. Up to a certain point we can go with our 
own office, and up to a certain point we may introduce im- 
provements, but beyond that point we cannot go without the 
heartiest co-operation of others. And it is in the direction 
of securing this co-operation, or in applying the operating 
bossibilities of our positions, that our greatest future lies. 
That the operating officers shall consider the motive power 
men as their strongest supporters and most helpful allies in 
the difficulties of their work should be our aim, and in this 
lirection the motive power department can undoubtedly go 
much farther than it has ever gone, and it is to the impor- 
‘ance of this that I direct your attention most earnestly. 

We should contribute to secure mileage of our engines al- 
Ways bearing in mind the fact that locomotives are not in- 
‘ended to make good repair records, so much as to pile up 
‘On mileage. If the ton mileage is not always obtained the 
‘allroad machine is not working to its best advantage, and 
there may be good reasons for this. By helping the operating 
Official we may find that he can help us, and in the develop- 
ment Which tends toward the most favorable operating ser- 
‘ee lies our greatest work for the future. 

Let us remember that we are not merely heads of depart- 
ments. We are officials of railroads striving to increase to 
the utmost the net earnings, and when we have gone to the 
limits of our ability as mechanical men we have yet a long 
Way to go in the direction of the operating men to improve 


the results. By always conducting our department so that the 


motive power is ready for any emergency we shall help the 
department, help the other officials and incidentally help our- 
selves. There is more before us than there is behind us in the 
way of improvements, and there is no work to-day lying be- 
fore any class of men which is more important and more in- 
spiring than that in which we are engaged. 


BALTIMORE & OHIO RAILROAD MOTIVE POWER. 


The motive power of the Baltimore & Ohio Railroad has re- 
ceived most substantial additions during the past three years 
in the shape of many new steam and electric locomotives for 
passenger, freight and switching service. 

The most notable of these was the large Mallet compound 
engine, the largest locomotive in the world, which was built 
for the Baltimore & Ohio by the American Locomotive Com- 
pany in 1904. This locomotive was thoroughly illustrated and 
described in the AMERICAN ENGINEER AND RAILROAD JOURNAL, 
1904, pages 167, 237, 262 and 297. 

Just previous to the building of the Mallet locomotive an 
electric freight locomotive, consisting of two coupled units, 
was built by the General Electric Company for the same road. 
This locomotive is nearly as heavy and powerful as the above- 
mentioned steam engine, and was illustrated in this journal 
in September, 1903, page 324. A comparison of the operation 
and maintenance of these two locomotives was given in a 
paper by Mr. Muhlfeld before the New York Railroad Club in 
March of the present year. Extracts from this paper and Mr. 
Muhlfeld’s remarks at the meeting will be found in this jour- 
nal of March, 1906, page 101, and in this issue. 

In addition to these special locomotives, which have proven 
to be most successful in the work for which they were de- 
signed, a large number of standard types have been purchased. 
These include some very heavy consolidation locomotives built 
by the American Locomotive Company, which were illustrated 
and described by Mr. Muhlfeld in the AMERICAN ENGINEER AND 
RAILRoAD JOURNAL for January, 1906, page 29, and some heavy 
six-wheel switching engines built by the Baldwin Locomotive 
Works, the general dimensions of which are given in the table 
herewith. 

The latest addition to the locomotive equipment consists of 
some very heavy and powerful Pacific type engines built by 
the American Locomotive Company, which are illustrated 
herewith. These rank with the heaviest, and are the most 
powerful of any of this type on our record. They have 22 by 
28-in. cylinders, 74-in. wheels and 225 lbs. steam pressure, 
which gives them a tractive effort of over 35,000 lbs. The 
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MALLET ARTICULATED LOCOMOTIVE. 





ELECTRIC 


total weight is 229,500 lbs., of which 150,000 lbs., or 65.7 per 
cent., is on drivers. 

The accompanying table and illustrations give a clear idea 
of the size and construction of these locomotives. 

Mr. Muhlfeld, superintendent of motive power, states that 
they were particularly designed for the handling of heavy 
through passenger trains at the required speeds over level and 
mountainous, open and tunnelled railroad, of varying curv- 
ature and gradient, and that especial attention was given to 
the following features: 

A design of motion gear that would provide for the quick 





SIX-WHEEL SWITCHING 


LOCOMOTIVE, 


starting and acceleration of trains, so that the schedule time 
could be maintained, or time made up without the use of 
helper locomotives on heavy grades and curvature, or the 
necessity for unusually fast running on down grades; 

The greatest proportion of adhesive to total weight of en- 
gine and tender in working order; 

A substantial construction of the least number of parts; 

A capacity to perform continuous service without liability 
for failure, and economy with respect to maintenance and fuel 
and water consumption. 


LOCOMOTIVE.—TWO-SECTION EIGHT-WHEEL 


FREIGHT. 


A boiler of simple design and substantial construction, with 
ample grate area in one plane and firebox heating surface, to- 
gether with provision for a circulation of water and unre 
stricted passage of gases, and suitable for the consumption of 
a cheap grade of either gas or soft run-of-mine bituminous 
coals. Especial attention was given to insure dry steam at 
the valve chest and cylinders by the design and location of 
crown sheet, steam space, throttie valve opening and surge 
plates. 

A cylinder, frame, running and motion gears, and general 
design that would permit of increasing the weight and tractive 
power of the locomotive when the boiler tubes, 


tires, cab, running boards, lagging, jacketting, 
grates, ash pan and other similar parts require 
replacement, due to ordinary wear and tear, and 
at the same time allow for a reduction of the 
boiler pressure should age and general deprecia- 


tion of the boiler necessitate it without the re 
newal of any parts not entirely worn oul or de- 
stroyed. 

The same details of design, construction and 
material as specified for the consolidation loco 
motives were embodied in the Pacifics, so far as 
practicable, in order to insure the greatest inter 
changeability of parts between these, and the older classes 
of locomotives in service, as could be done without the 
continuance of obsolete or unsatisfactory details, which would 
not provide for the greatest economy in maintenance and per 
formance. 

These passenger locomotives are now in regular service, and 
haul, without a helper, through passenger trains, consisting 
of 1 baggage, 1 postal, 2 vestibule coaches, 1 dining, 3 sleeP 
ing and 1 observation parlor car, or a total of 9 cars, approxi 
mating 425 tons, for a distance of 31.6 miles from Cumberland, 
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STEAM AND ELECTRIC LOCOMOTIVES, BALTIMORE AND OHIO RAILROAD. 


WAS SC Ss caw ewe nen deeds WeeneEnees 0-6-6-0 2-8-0 0-6-0 4-6-2 0-8-8-0 0-4-4-0 
TYPO ccccccccccvcccccccccscccccccons Mallet Articulated Consol. 6-Wheel Pacific Two-Sec. Two-unit 
8-Wheel 4-Wheel 
BOrvicS wcsccccsccccscccccccescee seuss Freight Freight. Switching Passenger Freight Passenger 
Buel cececccveccesececseccssesvcese Bit. Coal Bit. coal Anth, Culm Bit. coal 625D. C. 625D. C. 
WiertWe GRE sadiiseiivs ce ceeessecs 74,6v0 42,168 29,740 35,020 70,000 42,000 
Tractive effort starting. ..........cec- 84,000 80,000 49,000 
Weight in working order.......-...... 334,500 208,500 161,080 229,500 320,000 196,000 
Welsht Gt GHIWOIBs ccciccccececndacius 334,500 185,900 161,080 159,500 320,000 196,000 
Weight on leading truck.............. 22,600 40,500 
Weisht om traifimg truck... 6. .cscswsee 38,500 
Weight of engine and tender in working 
MO e siaclad aimee Ch.cere eeta <euue 479,500 352,000 246,080 376,500 
hel ONO, GREW hwo S se kidd mates 10 ft. 0 in. 16 ft. 8 in. 11 ft. O in. 13 ft. 2 in. 14 ft. 6% in. 6 ft. 10 in. 
Wiel RON GOs evra th ee ce ce aes 30 ft. 8 in. 25 ft. 7 in 11 ft. O in. 34 ft. 3% in. 44 ft. 2% in. 23 ft. % in. 
Wheel base, engine and tender........ 64 ft. 7 in. 59 ft. 8% in. 40 ft. 9% in. 65 ft. 6% in. 
RATIOS. 
Weight on drivers + tractive effort.... 4 4.4 5.4 4.3 4 4 
Total weight tractive effort. ....s... 4 4.95 5.4 6.55 4 4 
Tractive effort x diam. drivers ~ heat- 
et MR SG dcdcaGs $8 ea wea 740 905 935 760 
Total heating surface ~ grate area.... 77.5 49.5 22.4 60.5 
Firebox heating surface + total heating 
Te Pe ee ere re eee ee ee eee 3.92 6.4 10.5 5.23 
Weight on drivers ~ by total heating 
eee ee eee ee ee eee eee eee 59.7 66.2 98 44 
Total weight ~ total heating surface... 59.7 74.5 98 66.5 
Volume both cylinders, cu. ft.......... 18.75 13.2 9.2 12.3 
Total heating surface ~ vol. cylinders.. 298 211 179 278 
Grate area ~ vol. cylinders............ 4.17 4.25 7.95 4.56 
CYLINDERS. 
Sta OF COG we is ccc ciciccccndss Compourd Simple Simple Simple 
ae ee re eee Mellin 
rk: De Oe MINN a6 bas os cece ees a 20 in, 22 in. 19 in. 22 in. 
Ss. MO, See ehaketere se bane eoaewes 32 in. 
PE re ee eee re eT 32 in. O in. 28 in. 28 in. 
TS ee” 4 2 2 2 
VALVES. 
On Cy rade ankwedwancage-esieqr Walschaert Stephenson Stephenson Stephenson 
indirect, indirect. direct. 
SE Ot SI oh rig ee ond Wai aie dR ea ae H.P. 10 in. piston Balanced Balanced Inside admission 
L.P. slide-double Slide. Slide. piston 
ports. 
Greate SUED v6 be os ckadeweksencdess 6 in 6 in. 57/16 in. 6 in. 
DEE UEC esseuereoacncuses ates H.P. 1% in. 1% in. % in. L—L 
isn? 1 in. 
ge ere Tree ee Pere H.P. % in. % in 1/32 in. 1 in 
L.P. 4 in. 
ee ene eer H.P. \% in. 1/16 in 1/16 in. 1/16 in 
L.P. \ in. 
NO. Of Grivind Wheels. <.ccs cccawsevs 12 8 6 6 16 8 
tea pg, MeO OO CE Ee CEO COT re 56 in. 60 in. 52 in 74 in. 42 in 62 in. 
en. “OR SRG WOR. bias ceiceseecs 33 in. 37 in. 
Diam. of trailing wheels.............. 50 in. 
BOILER, 
NEUE? 3: 4 (ciecaidta atid Sich areca end &vralonaniere’ Str. top. Str. top. Wooten Str. top. 
rE PIU obec a keke eeuewnes 235 205 189 225 
Outside diameter of first ring......... 84 in. 74 7/16 in. 70 in. 72 in. 
Firebox, length and width..... rrecre 108% in. 108% in. 110 in. 108% in. 
Firebox plates, thickness............. 96% in. 75% in. 96 in. 75% in. 
NOG: WOME Sgsetde ness corns kanes 436 282 229 276 
Tubes, outside diameter............... 2% in. 2% in. 2% in. 2% in. 
PO “PA i ee i as sk 21 ft. Oin. 15 ft. 10 in. 11 ft. 6 in. 20 ft. 0 in, 
Heating surface, firebox.............. 220.0 179.4 172.84 179.4 
Heating surface, tubes, water sides.... 5380.0 2612.8 1476.67 3234.6 
Heating Surface, total...... bweeeus 5600.0 2792.2 1649.5 3414.0 
OU BU cn cctnatnubdeacantoons 72.20 56.24 73.33 56.24 
Height center of boiler above rail...... 10 ft. 0 in. 9 ft. 10 in. 8 ft. 9 in. 9 ft. 4 in. 
Extreme height above rail............ 15 ft. 01% in. 14 ft. 10 in. 14 ft. 11% in. 14 ft. 7 in 15 ft. Oin. 14 ft. 7% in. 
TENDER. ‘ 
NE oN tr iwi ete nee CON dk wore Water bottom Water bettom U sloping back Water bottom. 
See CONEY caciehs ner inky hbase tei aeds 16 15 6 15 
Weree’ (0. GOMES. fo oe cioccsescks 7,000 7,009 4,000 7,060 
H.P. at 10 M. P. H. behind tender...... 2,096 1,124 686 924 2,096 1,410 
Tons of loads eapable of hauling at 10 
M. P. H. on 1 per cent. grade....... 2,200 1,180 720 970 2,200 1,489 


Md., to Manila, Pa., near the crest of the Allegheny Mountains, 
the total rise in altitude being 1,588 ft., in 63 minutes. This 
distance is made up of an average gradient of 4 per cent. be- 


stop for a distance of 7 miles on a 1 per cent. grade with from 
1 to 8% deg. curvature in 14% minutes. 


The table of dimensions also includes the electric passen- 
ger locomotives purchased about 10 years ago, which have a 
total weight of 196,000 lbs., and a tractive effort of 42,000 Ibs. 
These have been and are in successful operation, and are of 
particular interest in connection with the electric passenger 
locomotives now being built for the New York Central and 
New York, New Haven & Hartford railroads. 


‘ween Cumberland and Hyndman, a distance of 13.9 miles, and 
of 14 per cent. between Hyndman and Manila, a distance of 
17.6 miles, run on a 1.5 per cent. grade with 8 deg. reverse 
curvature between Roddy and Manila, and a 1.5 mile on a 
193 per cent, grade. They are also hauling passenger trains 
Consisting of 11 cars and approximating 500 tons from a dead 
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CAST STEEL TENDER FRAME. 


CENTRAL RAILROAD OF NEW JERSEY. 





The Central Railroad of New Jersey has recently put into 
service several tender frames of the design illustrated here- 
with, which from the standpoint of simplicity, strength and 
rigidity are undoubtedly an improvement over the usual 
structural steel design, 

This frame is made principally of cast steel and comprises, 
exclusive of the bumpers, floor and attachments, but 13 separ- 
ate parts of which 11 are cast steel. The three largest of 
these castings form the main part of the frame, including 
the center sills, bolsters, draft casting and the cross sup- 
















We are indebted to Superintendent of Motive Power William 
McIntosh for the illustrations and information. The frame 
was designed in the drawing room of the Jersey Central under 
the direction of Mr. B. P. Flory, mechanical engineer. 

One of these frames arranged with a transom draft gear was 
exhibited at the Atlantic City conventions by the Common- 
wealth Steel Company, who made the castings for all the 
frames, 


RAILROADS AND THE TIMBER PROBLEM.—A railroad should 
have a man who can deal with timber in its broadest sense. 
I do not mean a purchasing agent, but a technical man, who 
should have a position equivalent to the consulting engineer, 











CAST STEEL TENDER FRAME—THREE MAIN CASTINGS FITTED. 


port in the centre. The other eight cast steel parts comprise 
the diagonal braces the location of which is clearly shown 
in the illustration. The joints between the three principal 
castings are made just inside the bolsters at points most con- 
venient for casting and the clearance of attachments. 

The “I” section has been used throughout and much care 
was given to eliminate any large masses of metal at any 
single point and except at the joints between the castings 
and diagonally across the junctions there is no section thicker 
than one inch. 

The center sills are 12 ins. deep with a 1-in. web and a 
d in. flange and the side sills are 10 in. channels securely 
riveted to the castings at the bolsters, corners, etc. The 
draft attachments at either end are cast integral with the 
sills and made amply strong by the proper location of numer- 
ous webs and flanges. Side bearings are cast on the rear bol: 
ster only as is the practice on tender frames on this road. 
The drawings and photographs clearly show the details and 
general appearance of this interesting design. The lugs 
























reporting to the vice-president or general manager. He should 
be able to deal with forest lands in their relation to railroad 
supplies, with timber inspection, handling, treatment, and its 
final disposition. He should have authority to make investi- 
gations with competent assistants so as to keep himself posted 
as to changes in methods, as to timber values, maintenance 
problems, etc., and his opinion should be that of an expert. 
So far as I know, only one railroad has so far created a posi- 
tion of manager of a tie and timber department in the sense 
indicated. It is particularly striking that this should be the 
Atchison, Topeka and Santa Fe Railroad, a road with the 
largest experience in timber treating of any in this country. 
The example which they have set should be followed by 
others.—Dr. Hermann von Schrenk, American Forest Con- 
gress. 





Tue Motive Power PropreM.—This is the locomotive prob- 
lem for the immediate future—to provide more power with- 
out greatly increasing existing weights. A secondary, but 








CAST STEEL TENDER 


and projections noticed on the centre castings are for attach- 
ing a water scoop and the auxiliary reservoir. 

Contrary to what might be expected this frame is lighter 
than a built up steel frame of equal or less strength, as is 
shown by comparing it to such a frame on the Central Rail- 
road of New Jersey, which is 151%4 ins. shorter. The weights 
of each complete are as follows: 

Cast steel frame—11,757 Ibs. 

Structural steel frame—11,980 Ibs. 
The essential features of this design have been patented. 
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FRAME COMPLETE. 

scarcely less important field for effort, is the improvement of 
design and method of operation which will reduce road ser- 
vice failures. Another opportunity for the greatest abilities 
lies in revolutionizing methods of motive power management 
to bring them into parallel with those methods which have 
brought the greatest successes in the management of vast in- 
dustrial establishments. Altogether the motive power prob- 
lem presents possibilities as great as those of any field of 
mechanical activity, and these are worthy of the efforts of the 
best of men.—Mr, G. M. Basford, at Purdue University. 








COMBINATION STEEL AND WOOD PASSENGER CAR- 





The Southern Railway is having three combination steel 
and wood passenger cars built at the works of the Pressed 
Steel Car Company, one of which was exhibited at the Master 
Mechanics’ and Master Car Builders’ conventions at Atlantic 


City. The leading dimensions of the car are as follows: 
nn) Ss aa ds o's bine ie Minis ee edie wlewieee 74 ft. 6% ins. 
ee ee Ce NE MINDS, 6 oi ccc ec eccccvwcseccece 66 “ 0 #6 
a a ss Ke ie ve wipe i Wi 65 “ sy, “ 
Distance from center to center of trucks............ 50 “ 0 a 
nS I SR a a k's wic'a'w die Doo bie din Kw aOR ie .* 2.“ 
oe Re ere 8“ 10% “ 
Height from top of rail to top of body.............. i” 2 og 


The size of the car and the interior arrangement and equip- 
ment correspond as nearly as possible to the Railway Com- 
pany’s standard coach. The underframe, framing, platforms, 
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covered with special drawn steel moldings, which give the 
appearance of the broad panels used on wooden cars. Because 
of using the Railway Company’s standard six-wheel trucks with 
standard height of bolsters and center plates, it was impos. 
sible to make the depth of the bolsters and center sills over 
the trucks sufficient te bring the center line of the draft gear 
above the lower edges of the center sills. 

The floor is composed of -in. steel plates, upon which are 
laid two courses of wooden flooring, each % in. thick with 
\%-in, felt paper between. The top of the floor is covered with 
3-16-in. linoleum. 

The design of these cars was worked up by the Pressed 
Steel Car Company subject to the approval of Mr. A. Stewart, 
mechanical superintendent, and Mr. R. L, Ettinger, consulting 


mechanical engineer of the Southern Railway. The use of 














COMBINATION WOOD AND STEEL PASSENGER CAR FOR THE SOUTHERN RAILWAY. 


platform sills, body carlines, and the side sheets on the outside 
below the windows are made of steel in the form of plates 
and pressed, rolled or built up parts, depending on the re- 
quirements. The interior finish, doors; windows, window sash, 
upper part of the floor, roof and the outside above the window 
sills are of wood. 

The underframe is composed of two fish-belly center sills 
built up of %-in. plates, 22 ins. deep at the center and 13% 
ins. over the bolster. These plates are reinforced with angle 
irons and cover plates, and extend the length of the car be- 
tween the platform sills. The body bolsters are double, spaced 
to suit six-wheel trucks, and consist of 7-16-in. plates 1314 ins. 
deep near the center sills, tapering toward the sides and rein- 
forced with T-irons and cover plates on top and bottom. The 
side bearings are supported on 8-in. I-beams, secured between 
the two parts of the bolster. 

The underframe has two deep and eight shallow diaphragms 
on each side of the car between the bolsters. The deep 
diaphragms consist of 44-in. plates, 201%4 ins. deep at the cen- 
ter sills, and are reinforced with T-irons and cover plates on 
top and bottom. The shallow diaphragms consist of 7-in. 
channels. The side plates below the windows are 3-16 in. 
thick of cold-rolled steel, reinforced with angle irons at the 
bottom edge, and with a special shape at the top edge under 
the window sill. Both of these reinforcing members extend 
the full length of the body. 

The main posts consist of two angles spaced apart, and the 
intermediate posts are T-irons. The main posts extend from 
the bottom of the side plate to the roof, but the intermediate 
posts extend from the roof to the window sill only, at which 
point they are riveted to a reinforcing plate extending between 
the main posts inside of the side sheets. The framing at the 
ends consists of angles at the corners and of three channels 
reinforced with plates on each side of the door. The plat- 
forms are supported on the center sills and on 6-in. channels. 
The platform end sills are pressed of 5-16-in. steel plate into 
channel shape and to suit the vestibule fixtures. 

All vertical lines of rivets on the outside of the car are 


steel adds greatly to the strength of the car, and thus to the 
safety of the passengers in case of accident. It is one of the 
first passenger coaches of this type built for use on steam 
roads, and while future cars will undoubtedly be changed 
more or less it is a decided improvement in the right direc- 
tion. It is understood that the Pressed Steel Car Company 
is at the present time working on designs of several types of 
steel passenger coaches with steel trucks which will be en- 
tirely fireproof. 





THIRD: RAIL CLEARANCES. 





Mr. F. M. Whyte, general mechanical engineer of the New 
York Central Lines, on behalf of a committee which was ap- 
pointed to investigate the question of third-rail clearances, at 
the recent meeting of the Master Car Builders’ Association, 
made the following verbal report outlining a written report 
which is to be submitted in time for publication in the pro 
ceedings: 

As I understand it, the object of bringing this matter to the 
attention of the Association is to get in the records of the A* 
sociation the dimensions for third-rail clearances, not only 
that, but to present to the Association some peculiar conditions 
which might be overlooked by the members. 

In the first place, the third-rail location, particular location, 
depends upon several things. So far as power and locomotive 
work is concerned, the further out the third rail the better, 
but for various reasons it can be located too far for success 
ful operation. At switches and cross-overs there is neces 
sarily a gap in the third rail; that is, there is either a “dead 
point” or overhead construction is provided to carry the equip- 
ment over the gap. The further the third rail is from the 
running rail, the longer these gaps, and at places the gaps 
are too long for the length of locomotive which is now used 
or we are preparing to use, and in some cases even longer 
than the ordinary suburban train would extend. So om this 
account it is desirable to keep the third rail reasonably close 
to the running rail. Also, there are a good many truss pridges 
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all ready on the right of way, and the gusset plates for these 
are so located that the third rail might interfere with them 
if placed beyond something like the present limits, 28 or 30 
ins. The passenger station platforms also would be affected; 
and, of course, if the third rail is moved further away the 
shoes on the trucks must be carried out to meet it, and it is 
pest that these shoes should not project any further than is 
really necessary. These are some of the things that need to 
pe considered in locating the rail horizontally with respect to 
the running rail. Vertically, it is desirable to keep the rail as 
low as possible, and if it were possible the top of the third 
rail should be located flush with the top of the running rail. 
There are two kinds of third rail, one the over-running, with 
the shoe on top of the rail, the other the under-running, with 
the shoe beneath the rail, and with the over-running rail there 
is a pressure which carries the shoe down. As the shoe runs 
off the third rail, the pressure still carries the shoe somewhat 
lower, so that it is necessary to keep the third rail a sufficient 
distance above the running rail to allow for this additional 
depression of the shoe and still permit the shoe to cross frogs, 
iurn-outs, switches, etc. With the under-running rail the shoe 
would rise up on leaving the third rail, and clear these other 
rails better; but there must be clearance, of course, between 
the top of the track rail and the inside of the third rail for 
the thickness of the shoe. As I recall the figure now, the dif- 
ference in height is 3% ins., and that is not great, considering 
allowances for the spring motion of the shoe itself. These are 
the conditions which locate the third rail vertically. 

As to the clearance diagram of the third rail, or that part 
of the clearance diagram relating to the third rail, that must 
be considered in a different light from the remaining part of 
the clearance diagram. The third rail is located the same 
distance from the running rail on curves as on tangents. The 
shoes are on the trucks, and therefore do not offset with the 
curvature, so that in car and locomotive work we must keep 
far enough inside the third-rail diagram to allow for curv- 
ature. The rest of the diagram is provided for by the en- 
gineering department, that is, above the third rail. If there 
are obstructions at curves, they are set back far enough to 
allow for the offset of cars, but in third-rail work that is im- 
possible, or considered so thus far. The distance which truss 
rod bearers, battery boxes and other attachments to passen- 
ger cars and freight cars should be carried in from the third- 
tail clearances will depend upon the wheel base of the car, or 
the distance between truck centers, I should say. With a 
ii-ft. truck center the offset on a 20-deg. curve is about 17 ins. 
| speak of a 20-deg. curve, because that is the sharpest curve 
Which the New York Central expects to use in their through 
yard as distinguished from the suburban yard. 

I think it would be the intention of the committee to in- 
clude in the report the clearance diagrams of those roads 
Which now have some third rail located, and call attention to 
those particular features which should be observed by those 


who care to construct their equipment so that it will clear the 
third rail. 





AvviceE to YouNG MEN ENTERING THE MoTivE Power DEPART- 
NENT—Without in any way reflecting upon the opportunities 
offered in the line of mechanical engineering work, it should 
be said that experience either in the shops or in the round- 
house is important for a young man who is to succeed. It 
seems desirable to positively recommend young men to delay 
*ulering the engineering work until they have had experience 
Mone or both of the other branches. If they are by temper- 
ament and ability qualified for either shop or road administra- 
“ion, they will learn this fact most easily and quickly in con- 
tection with the actual work, and if they are better fitted 
ry engineering problems, they will be better able to handle 
them later on because of the road or shop experience. It 
Seems, in general, desirable for most young men to avoid 
the drafting room immediately on completion of their col- 
lege Work, and it is believed that in this most railroad officials 
Vill agree—mr, G. M. Basford, at Purdue University. 
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ROLLER FOR DRIVING JOURNALS. 





It has been the custom in many railroad shops to roll the 
journals of locomotive driving axles, after they have been 
machined, for the purpose of giving as smooth a surface as 
possible and reducing the tendency to heat at the start. The 
tool for doing this, in many cases, consists simply of a hard- 
ened steel roller mounted in a yoke, which is set into the tool 
post of the axle lathe, and the pressure for rolling is ob- 
tained by tightening up on the cross feed of the carriage. 
Inasmuch as satisfactory results require sufficient pressure 
to crush the inequalities left by the turning tool on the jour- 
nal, this single roller method places a very heavy strain on 
the lathe carriage, and at the best requires a considerable 
length of time to obtain a smooth surface. 

We illustrate herewith a device which has been designed 
and is in use at the Columbus shops of the Pennsylvania 
Lines west of Pittsburgh, which not only eliminates the ob- 
jection of the stresses on the tool post, but also permits a 
much heavier pressure of the rollers against the journal, thus 
giving a better result in shorter time. This tool as-can be 
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seen in the illustration, employs three rollers set at equal 
distances around the journal, two of them being mounted 
upon swinging arms, which are hinged at their inner ends 
to a yoke containing the third roller and reaching to a con- 
nection on the lathe carriage. The outer ends of these arms 
are drawn together by a double-threaded bolt. It is easily 
recognized that when this tool is in place (which operation is 
easily performed, since one end of the tightening screw block 
fits into a notch in the swinging arm on that end and can 
be released and swung downward, to allow the whole yoke 
to be placed around the axle) there is only a downward strain, 
due to the resistance of the rollers in revolving, placed upon 
the lathe carriage. 

The rollers, which are of hardened steel, have a diameter 
of 21% ins. and a length of 2 ins., and run between a frame- 
work consisting of %-in. iron, the two sides being spaced and 
connected by bolts and thimbles at the proper points. 








“And it is the minute of talk after the hour of thought, the 
ounce of effort after the ton of preparation, that steers a busj-. 
ness project into the harbor of success,” 
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SIMPLE CONSOLIDATION LOCOMOTIVE WITH WALSCHAERT VALVE GEAR—LAKE SHORE & MICHIGAN SOUTHERN RAILWAY, 


SIMPLE CONSOLIDATION LOCOMOTIVE WITH WAL- 
SCHAERT VALVE GEAR. 





LAKE SHORE & MICHIGAN SOUTHERN RAILWAY. 


Somewhat over a year ago the Lake Shore & Michigan South- 
ern Railway put into service some very heavy consolidation 
locomotives equipped with Walschaert valve gear, which were 
illustrated in this journal in February, 1905, page 46. The 
experienced gained in the operation of those engines has lead 
to a redesign of this part for use on an order of very similar 





through a link to the guide yoke instead of having it supported 
directly from the main guide, as in the previous design. The 
bearings for the reverse shaft and the link have been placed 
near together in the same casting and the radius arm of the 
valve gear is operated through a hanger from the arm of the 
reverse shaft instead of a sliding joint, as was used before 
when the reverse shaft was suported in a bearing on the frame 
between the second and third pair of drivers. The link itself 
has been made somewhat larger and more bearing surface 
given to the block. The casting forming these bearings is 
fastened to a massive but not excessively heavy sieel casting 
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PLAN AND SIDE ELEVATION SHOWING WALSCHAERT VALVE GEAR—L, 8. & M. S, CONSOLIDATION LOCOMOTIVE. 


engines which have recently been put into service and are 
illustrated herewith. 

The illustrations show this new design so clearly that it 
needs but little explanation, and by reference to them it will 
be seen that the support for the small crosshead connecting 
to the valve stem has been placed on an entirely separate 
guide, which is fastened to the back valve chamber head and 


extending across the frame. The construction of this castins 
and its dimensions are clearly shown in the illustration. To 
this is also fastened the yoke supporting the main guides. 
Another change is also noticed in that the arm from the re 
verse shaft, to which is connected the reach rod, ext ends dows 
ward instead of upward. This necessitates the reach rod beiné 
placed outside the driving wheels and on an incline from thé 
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reverse lever. It is supported and steadied by a guide at the 
throat sheet. A change has also been made in the return crank 
connection at the main pin for the purpose of permitting it 
to be more quickly and easily removed, as it has to be when- 
ever the rods have to be taken down. While the construc- 
tion at the guide yoke appears to be very heavy and cumber- 
some, a careful examination of the drawings will show that 
it is really more simple than the previous design, which was 
a more open one, 
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CYLINDERS, 
OT Ee ee Oe eee rae eee mre Simple. 
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The application of the Walschaert valve gear 





to this new order of engines after over a year’s 
trial in service can be accepted as evidence 
that it has proved in general to be satisfac- 
tory and that the disadvantages which have 
been claimed to be inherent with the design 
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have not been found after careful trial to be 
great enough to overcome its many evident f) ~~: = 
advantages, canal 
For other features of these very large en- dr H—- 4 
gines reference can be made to the descriptions Aye —_ 
of the previous similar locomotives built for aay 
the Lake Shore and the New York Central in 
the AMERICAN ENGINEER AND RAILROAD JOURNAL, 
February, 1905, page 46, and Janu- ), 
¢ P ; a Crank Pin 
ary, 1904, page 16. The general di- “SA 
mensions, weights and ratios are 
as follows: Dia»{ % 
| 
SIMPLE CONSOLIDATION LOCOMOTIVE, LAKE 
SHORE AND MICHIGAN SOUTHERN. ‘ 
GENERAL DATA. \ 
GAUZE occ cece ren csceccccccccscese 4 ft. 814 ins. 
a Freight 
Fuel ee Bit. coal. CRANK PIN TESTER. 
Se: WE bis ci ccaw scene eeenss 45,677 Ibs. 
es Sh WO GOON 6 og ois eae k Kean cd 40ueeueGacde ses 232,500 Ibs. tHEELS 
Locos va HB oe EE EE EERE OTe TEE Tere re 207,000 Ibs. ts ? : aes 
Wes OC) TOGO BEGG s ons sce eect vcidsccassisecasea 25,500 Ibs. Driving, diameter over tires... .2.0.-.--eeeeeeeeeeeesceeeees 63 ins. 
Weight of engine and tender in working order........... 382,100 Ibs, Driving, thickness of tires.............+-seesesesereeee nes 3% ins. 
IE A II foc OE Fg et oe ak Se ed 17 ft. 6 in Driving journals, main, diameter and length............ 10 x 12 ins. 
Se MO, SE ceksbcenkic Greate ee wecexneekaeues 26 ft. 8 ins, Driving journals, others, diameter and length......... 9% x 13 me. 
Waeel base, GNQIMG abd tender... iki kccccessce 60 ft. 9% ins. Engine truck wheels, diameter............0-+0eeeeeeeeeeees 33 ins. 
vs Engine truck, journals.......... OP PPT Ce eT Cee 6 x 12 ina. 
RATIOS. 
Weight on Grivete = trmetivs ert... 6.5 icckc ccc ccccesecsceess 4.5 BOILER. 
Total weight SEIO CUNOER soa Ce IR KDR Ges e re ee ceweneemewes 5.J NG ic sien a's ecu ela ao aa leis 66 we ole eee eae ae Radial Stayed 
Tractive effort x diam. drivers -- heating surface................ 7765 WH Wa dias akc cs ccdeesecececemedntadeemea 200 Ibs. 
Total heating surface -+ gfrate ATeR...... ccc cece ccc c ccc cnces 65.8 Ce Ge Ge Ge SU ii etd cdc ec sindecscecravennannee 815% ins. 
Were, TARR AI Ws 6c. sc ccc cccwesenescneeune 108% x 75% ins. 
ee De CIS co hd te wr dcdcnaecsececesnadees % and % in. 
Wipe, WERE GGG 6 bak 6 oc cc rhe Wee ce cinccceccececesbawe 4% ins. 
Tubes, number and outside diameter...................4. 446-2 in. 
TO. DU acdedendd wad ode waeee dave aceaiaeneee wae 15 ft. 4% in. 
ee es eer rrrwsrreerrr: 
PEGDA. GUUENEE: TRO ce cccecens ce cosecveendcuesios 185.64 sq. ft. 
ee ee a ree eereerererrr et 27.41 sq. ft. 
ee Se” ee errr rrr rrr 
CR SO oda redae ea kews dan ek ecasine caedw ncn see aera 56.5 sq. ft. 
Cee GOD” 66 a2 dee cccsccickestedaanedaeheaena 20 ins. 
Seenbeeainek WOU GROVE VEN. osc cccccct sc wesevesaves 14 ft. 9% ims. 
TENDER. 
Pp ECE PET PEO TET TTT CCT TEC RT TEPC Tee ee ee Water bottom 
ick OE CPR LEE PCC ET EE CET ECP Cree CT ee 13 in. channel 
Ween, CMR akc dwees ese cans cesitaemesdueaaaue eae 33 ins. 
WONON CONMOIND cic dec be didossivcncadergascadanesaneue 7,500 gals. 
CONS GORGES ccc ccckigwen nce cwestesecwawsescene sun Shnwen 12 tons. 
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* & M. S, CONSOLIDATION LOCOMOTIVE—SECTIONAL ELEVATION 
NEAR GUIDE YOKE, 


Firebox her 


Weight iting surface + tube heating surface................ 6.1% 

Total jones oe CORR TOOTS GUPONOR s 55. 6 ores 5e Sais 5 cee cele eee 

Volum e ght coe OR Te rr re 62.8 

otal say... eR REE eRe Capen 15.4 cu. ft. 

rat eating surface -- vol. cylinders..........-.ccecccecececes 240 
® area = vol. cylinders 


b oldies de dieiw eile. 6 06 Meee Ciemeled eaen a mnie 3.66 


CRANK PIN TESTER. 


A simple device for testing crank pins to see whether they 
are bent or worn out of round is shown in the accompanying 
illustration. The device is applied to the crank pin, as shown, 
and by simply revolving it about the pin it may readily be 
seen whether it is bent or worn out or true. We are indebted 
to Mr. William Hall, foreman of the Chicago & Northwestern 
shops at Escanaba, Mich., for the drawing and information. 


Roundhouse doors should be made of non-corrosive material; 
they should be easily operated, fit snugly, be easily repaired 
and maintained, and should not be exposed to damage by wind, 
directly or indirectly, and should admit of the use of small 
doors. The particular kind of door that will suit a given case 
can be determined only by giving prover value to the differ- 
ent fuctors enumerated above—Committee report, American 
Railway Engineering and Maintenance of Way Association. 
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STEAM VS. ELECTRIC LOCOMOTIVES. 





In presenting his paper on “Large Sieam and Electric Loco- 
motives,” extracts of which were given in our March issue, 
Mr. Muhlfeld gave the following general conclusions drawn 
from the experience detailed in the paper: 

At this period, when changes in alignment and gradient, and 
reconstruction of old as well as the construction of new steam 
railroad lines, are being considered, there is every opportunity 
for motive power engineers to demonstrate the advantages of 
electric over steam traction. 

Some of the mountainous steam railroads present many at- 
tractions in the way of permanent and concentrated supplies 
of cheap coal, gas, oil or water for power, and water for con- 
densing and cooling purposes, which in combination with 
suitable means for generating, conveying and utilizing electric 
current for locomotive traction power, might enable a profit- 
able continuance of lines which are now being abandoned, or 
which, under the present operating conditions, must sooner 
or later be replaced at a very great cost. 

However, before electricity can supersede steam for ton- 
nage service, it must be demonstrated practically from actual 
installation and operation, and not theoretically, that the re- 
sults which electrical engineers are predicting will be forth- 
coming, as railroads are not generally making heavy expendi- 
tures to increase the business and revenue and reduce operat- 
ing expenses unless they have reasonable assurance of the net 
results. 

It has been said that for the handling of heavy tonnage 
electric locomotives have extreme advantages; especially on 
heavy grades, in regard to speed; this on account of the steam 
locomotive not having the same endurance due to a limited 
supply of steam. 

Up to the present time, from actual performance, it has not 
been found that electric locomotives having almost equivalent 
tractive power, when handling heavy tonnage on _ severe 
“rades and curvature, can operate at greater speed than steam 
locomotives, 

Of six geared and gearless electric locomotives now in ser- 
vice or under construction all are different in design, system 
or method of controlling, and there is every indication that 
none have yet practically demonstrated that they can meet 
the requirements for efficient and economical operation and 
maintenance, 

Should it be necessary, from an electrical standpoint, to 
continue the use of gearing between the motors and driver 
wheels, as well as the large number of small diameter driver 
wheels, for heavy tonnage electric locomotives, to obtain the 
requisite tractive power, it would be interesting to know how 
the predicted largely increased speed, as compared with steam 
locomotives, is to be obtained with a reasonable efficiency and 
maintenance cost. 

The arrangement of the propelling gear on the electric loco- 
motives recently purchased by the Valtellina Line in Italy, is 
one that appeals to motive power people who have experienced 
difficulty with other types of electric locomotives now in ser- 
vice. 

The working capacity of an electric locomotive having a 
total weight of 160 tons, with 42-in. diameter driver wheels, at 
a speed of 10 miles per hour on 1 per cent. grade, is about 
1,500 tons in the train, excluding the locomotive. The work- 
ing capacity of a steam locomotive having a weight of 167 
tons for the engine and an average weight of 58 tons for the 
tender, with 57-in. diameter driver wheels, at a speed of 10 
miles per hour, on 1 per cent. grade, is about 2,200 tons in 
the train, excluding the weight of the engine and tender. 

In no instance when operating a steam locomotive of the 
above capacity under the most severe conditions has it been 
found that the boiler could not furnish all the steam required 
to develop the maximum tractive power of the engine. 

Comparing the horse power developed, it has been found 
that the first cost, cost for operation and maintenance, num- 
ber of and weight on driver wheels, and number of large bear- 


ings requiring lubrication, has, for the electric locomotive, 
been in excess of that of the steam locomotive, and there has 
been no benefit with respect to increased average sped on 1 
per cent. grade. 

A steam locomotive in one section can be designed and 
placed under the control of one engineer and one fireman, 
which will economically develop as much tractive power as may 
be necessary to haul the greatest amount of tonnage that can 
be concentrated in one train of suitable size for safe and quick 
handling over a division. 

The advantage of the electric locomotive for the handling 
of heavy tonnage would be in the increasing of the capacity 
of the line, and it might be that the increased business handled 
would justify an increased cost for installation and operation 
of electric locomotives as compared with steam locomotives, 

When compared with ordinary modern steam locomotives 
the advantage that the electric locomotives have are on ac. 
count of no tender for coal and water, which reduces the ayer. 
age dead weight about 60 tons per train, which is equivalent 
to one car and about 40 tons paying load per train, providing 
the same drawbar pull can be obtained per equivalent horse 
power and factor of adhesion, when compared with steam 
locomotives. Electric locomotives will give the advantage of 
& high average speed obtained for the same weight on driver 
wheels, while the more rapid acceleration and a lower max- 
imum speed results in less total power required to drive the 
train and a lower braking pressure for stopping. 

The life of the steam locomotive could be maintained in- 
definitely by the same process as will be required to keep 
electric locomotives in serviceable condition, but it has been 
found during the past that it is more profitable to dismantle 
obsolete equipment and replace it by entirely new equipment 
than to continue the old stock in service. This will, no doubt, 
apply to electric locomotives when they may have reached the 
same average age that now results in the dismantling of steam 
locomotives. 

From present indications, any benefit from the increased 
life of the electric locomotive, as compared with the steam 
locomotive, would be overbalanced by the cost due to continual 
renewals and repairs on account of ordinary wear and tear. 

The cost for the first installation of power plants for gen- 
erating current is too high. Under the average conditions the 
actual cost for the complete installation will range from $100 
to $150 per horse power developed, which is from seven to ten 
times as much as the cost per horse power developed in the 
ordinary types of modern steam locomotives at a speed of 10 
miles per hour. 

The present types of stationary boilers are too costly and 
require too much floor space per horse power developed. The 
merits of good superheaters, economizers, feed water heaters 
and draft appliances should be carefully investigated for the 
purpose of increasing the efficiency and economy of steam 
boilers, -which should be designed to produce more _ horse 
power per cubic foot of space occupied. 

The cost for coal, ash and water supply, storage and dis 
tributing appliances as well as the expense for generators, 
high tension lines, transformers, exciters, converter and feeder 
switchboards and appliances for the distributing systems, all 
contribute largely to the high initial cost for power plant in 
stallations. 

The size of the current generating device should not be el 
larged to such an extent as will necessitate expensive founda- 
tion and building construction, overhead cranes and runways 
and concentrate too much power in one unit. A combination 
of reciprocating, turbine and internal combustion generator 
seis should be given consideration for the purpose of effi- 
ciency, reliability and economy. 

There is no doubt but that steam locomotive boilers and 
engines are decidedly more extravagant in fuel and water col 
sumption than the modern power plants which are equipped 
with all of the refinements. At the same time there isa ce” 
tain advantage and economy in the operation of a locomotive 
which in itself produces the power that moves it as compared 
with one that is dependent upon an outside source for its pre 
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pulsion, and which results in transmission and conversion 
losses of the current before it is applied at the motors. 

To electrical engineers the report and the remarks will ap- 
pear to be most unfavorable for the electric locomotive opera- 
tion. This, however, should not interfere with the develop- 
ment. of an electric locomotive and power system which will 
give more efficient and economical results than what may 
have been up to the present time, or can be, obtained from 
steam locomotives. 

What the stockholders and heads of railroads generally de- 
sire is to originate and move the greatest amount of business 
possible with the least cost to Capital and Operating Accounts. 

The motive power engineers must co-operate in working up 
designs of electric locomotives. Should difficulty be experi- 
enced on account of armature burning out, the electrical en- 
gineer should not insist on the weight on driver wheels being 











MACHINE FOR MILLING CAR BRASSES. 

reduced to remedy the trouble; and at the same time the 
mechanical engineer should not require the use of pilot wheels 
and add unnecessary and ineffective parts and weight, if loco- 


hotives can be made to operate safely and efficiently without 
them, 


The locomotive problem must be attacked from a trans- 
portation and motive power, and not from an electrical and 
mechanical engineer’s viewpoint. There are sufficient locomo- 
tives of all kinds now under construction and in service on 
American railroads to give correct data as to what can be 
“complished under varying conditions by either the electric 
T steam method of developing tractive power, and if unwhite- 
Washed reports of their performance can be obtained it will 
be of invaluable assistance to electrical and mechanical en- 


; , 
gineers generally in meeting the present and future motive 
bower requirements. 


AUTOMOBILE EFFICIENCY Test.—A four-cylinder air-cooled 
automobile carrying two passengers, ran 95 miles by using 
'Wo gallons of gasolene during a test conducted by the Auto- 
Mobile Club of America. A gasolene-engine-propelled tricycle 


— 200 miles on one gallon of gasolene during the same 
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MILLING CAR BRASSES. 





At the Collinwood shops of the Lake Shore & Michigan 
Southern Railway a No. 4 Cincinnati milling machine has 
been redesigned and is used entirely for the milling of car 
brasses. An output of four brasses per minute has been ob- 
tained from this machine and operated by an ordinary laborer, 
and, including the time for changing and sharpening the cut- 
ters, the machine gives an average output of 150 brasses per 
hour. It is entirely automatic; all that the operator has to 
do is to place the brass on the table, press the treadle down 
and release it when the brass is completed. In adapting the 
machine for this class of work the vertical feed screw for the 
table was removed and replaced by an air cylinder and piston. 
The height to which the table travels is regulated by means 
of an adjusting wedge, as shown. An automatic chuck is at- 
tached to the table, which is operated by an air cylinder; when 
the brass is placed on the table and the lever or treadle is 
operated, air is first admitted to the chuck cylinder and the 
brass is securely gripped. A further movement admits air 
below the piston of the table cylinder, raising the table and 
bringing the brass in contact with the milling cutter. When 
the table has reached the wedge the operator releases the 
pressure on the treadle, the table returns to its proper posi- 
tion, the chuck releases, and as the brass is removed a stream 

















INSERTED TOOTH CUTTER FOR MILLING CAR BRASSES. 


of air through the hose clears the chips from the table. When 
large size milling cutters are used, or if the cutters are slight- 
ly dulled, the auxiliary cylinder shown above the machine is 
also used. It prevents excessive stresses coming on the arbor 
and arbor support. 

The arbor of the inserted tooth cutter is made from one 
piece of machine steel. The tapered shank fits in the socket 
of the milling machine spindle. The outer end of the arbor 
is supported by the bracket. The carbon steel cutters are 
driven into milled slots. The end cutters for forming the 
fillet are secured by tapered keys. We are indebted for in- 
formation to Mr. M. D. Franey, superintendent of the shops. 





THE LARGEST STEAMERS IN THE Wortp.—A clipping, which 
purports to give a list of the ten largest steamers in the 
worid, has been going the rounds of the marine press. The 
list is as follows: 


Mauritania (Cunard), quadruple screw, turbine machinery.... 33,200 
Lusitania (Cunard), quadruple screw, turbine machinery...... 33,200 
Kaiserin Auguste Victoria (Hamburg-American), twin screw.. 25,000 
AG@riaite (Write Siar), twith sereW....ccccccccccccceccccecc< 25,000 
BRIS CUINS GORE), CWT BOTOW. occ ccc vciccccccecceccane 23,876 
Amerika (Hamburg-American), twin screw................. 22,250 
Cee CU a Wt CO oo oso 6k ove Hho oe edcc cee eee 21,035 
Camere Cr ee es os cciteendiv arcsec ceBasiaeetenaume 20,904 
OR Ee eee ee ee ee a 19,594 


This list, which we understand originated in the office of 
one of our American contemporaries, is incomplete in that 
it failed to mention the two largest ships built in the United 
States, which are, in cargo carrying capacity, the largest 
ships afloat. Their gross tonnage is greater than that of two 
of the Cunarders above mentioned, though less than the other 
ships in the list. These vessels are, of course, the Dakota 
and Minnesota of the Great Northern Steamship Company, 
and of 20,714 and 20,718 gross tons respectively. These are 
twin screw ships, built by the Eastern Shipbuilding Com- 
pany at New London, Conn.—ZIniernational Marine Engineer- 
ing. 















































3 Sin 








266 AMERICAN ENGINEER AND RAILROAD JOURNAL. 


PERSONALS. 


Mr. C. B. Cramer has resigned as master mechanic of the 
Southern at Sheffield, Ala. 








Mr. C. I. Walker has resigned as master car builder of the 
National Ry. of Mexico, with office at Laredo, Tex. 





Mr. W. O. Moody has been appointed Mechanical engineer 
of the Illinois Central R. R., with headquarters at Chicago. 





Mr. A. F. Herbert, for many years general foreman of the 
Lake Erie & Western R. R. shops in Lima, Ohio, has resigned. 





Mr. J. Stonehouse has been appointed general foreman of 
the Chicago & Northwestern at Huron, S. D., succeeding Mr. 
A. Adams, resigned. 





A memorial tablet in memory of the late Edward Graft- 
strom, a hero of the flood at Topeka, Kan., in 1903, has been 
presented to the state. 





Mr. R. D. Gibbons has been appointed master mechanic of 
the Monterey division of the Mexican Central R. R., to succeed 
George W. Cooper, resigned. 





H. S. Lloyd has been appointed Master Mechanic of the 
Chattanooga Southern Ry., with office at Alton Park, Tenn., 
succeeding A. D. Folmer, 





Mr. John T. Carroll has been appointed general foreman of 
the locomotive department of the Lake Shore & Michigan 
Southern Ry. at Elkhart, Ind., 





Mr. George Tier has been appointed foreman of the Chicago, 
Rock Island & Pacific Ry. at McFarland, Kan., vice Mr. R. A. 
Huey, assigned to other duties. 





Mr. Henry J. Kutscher, who has been foreman of the 
Wabash shops at Springfield, Ill., for twenty-six years, has 
resigned, to take effect on June 1. 





Mr. L. C. Rost has been appointed master mechanic of the 
Des Moines, Iowa Falls & Northern Ry. at Iowa Falls, Ia., 
vice Mr. T. D. McDonald, deceased. 





Mr. S. T. Darsey has been appointed to the position of car 
foreman made vacant by the resignation of T. W. Sloan on 
the New Orleans & Northwestern Ry. 





Mr. F. K. Tutt has been appointed acting master mechanic 
of the Missouri Pacific and Iron Mountain systems at Van 
Buren, Ark., vice H. K. Mudd, resigned. 





Mr. W. F. Moran has been appointed master mechanic of 
the Southern Ry. at Sheffield, Ala., succeeding Mr. C. B. 
Cramer, resigned; effective on June 20. 





Mr. S. E. Kildoyle has been appointed master mechanic 
of the Mexico division of the Mexican Central, with office at 
Mexico City, Mex., succeeding Mr. L. Strom, resigned. 





Mr. F. Newton has been appointed master mechanic of the 
Sterling division, Chicago, Burlington & Quincy lines west 
of the Missouri river, with headquarters at Sterling, Colo, 





Mr. W. H. Barrows, who has been district foreman for the 
Kansas City Southern Ry. at Mena, since last October, has 
been promoted to the position of master mechanic for the 
same line at Shreveport. 





Mr. Michael J. Drury, master mechanic on the Albuquerque 
division, has been appointed master mechanic of the New 
Mexico and Rio Grande divisions of the Atchison, Topeka & 


Santa Fe Ry., with headquarters at Raton, New Mexico. He 
takes the place of S. W. Millinix, who resigned recently to 
take the position of master mechanic on the Missouri division 
of the Chicago, Rock Island & Pacific, with headquarters at 
Horton, Kans. 





Mr. M. S. Tracy, assistant master mechanic of the Pennsyl- 
vania Company at Allegheny, Pa., has been transferred to 
Fort Wayne, Ind., in a similar capacity, succeeding Mr. L 
M. Johnson, who has been transferred to Allegheny in place 
of Mr. Tracy. 





Mr. H. M. Large, heretofore assistant master mechanic of the 
Erie and Ashtabula divisions of the Pennsylvania Lines, has 
been appointed master car builder of the Southern division 
of the Grand Rapids & Indiana Ry., with office at Grand 
Rapids, Mich. 





Mr. Charles C. Newton, president and treasurer of the New. 
ton Machine Tool Works, Inc., Philadelphia, died at Bremen, 
Germany, on June 13th. He was born February 9th, 1846, at 
Cambridge, N. Y., and at the age of nineteen he indentured 
himself as an apprentice to the Brooks Locomotive Works at 
Dunkirk, N. Y., spending most of his time in the tool room, 
where the foundation of his successful after career was laid. 
In 1880 he laid the foundation for the present Newton Machine 
Tool Works, Inc., at Philadelphia, in a little shop with only 
himself and an assistant as the working force. Mr. Newton 
was the sole proprietor of the works until July 14th, 1897, 
when articles of incorporation were taken out, not with a 
view of increasing the capital, but as a business move, and 
the firm became the Newton Machine Tool Works, Inc., with 
Mr. Newton as president and treasurer. 





Mr. F. T. Hyndman, as announced in our last issue, has 
been appointed mechanical superintendent of the New York, 
New Haven, & Hartford R. R., succeeding F. N. Hibbits, re 
signed, to go to the Lehigh Valley. Mr. Hyndman was born 
in 1858 and began railroad service in 1872 in the Ashley shops 
of the Central R. R. of New Jersey. Later he was an ap- 
prentice for three years in the Wilksbarre shops of the Le 
high Valley R. R., and then was brakeman and fireman on 
the Central R. R. of New Jersey. In 1880 he went to the 
Atchison, Topeka & Santa Fe Ry. as a machinist, and the 
next year went to the Pittsburg & Western. From 1883 to 
1895 he was engineman on the last named road, and was then 
appointed trainmaster. A year later he was master mechanic 
at Allegheny, Pa. In 1902 he went to the Baltimore & Ohio 
R. R., with the same title, and then to the Buffalo, Rochester 
& Pittsburg R. R., where he was promoted to be superit- 
tendent of motive power. In 1905 he went to the New York, 
New Haven, & Hartford R. R. as general master mechanic. 





SINGLE PHASE EQuIPMENT FOR RICHMOND & CHESAPEAKE Bay 
RaILway.—The Richmond & Chesapeake Bay Railway has 
under construction about 15 miles of track which will be 
equipped immediately with single phase apparatus. Event 
ually this road will extend from Richmond to the Chesapeake 
Bay, but the. portion now under construction comprises thal 
part lying between Richmond and Ashland, The contracts 
for the equipment of this section have been let to the General 
Electric Company. 

The catenary method of suspension will be used, adapted 
for a trolley potential of 6,600 volts. Each of the cars will 
be equipped with four G. FE. A-603 (125) alternating current 
single phase motors. Multiple unit control will be furnished 
using the Sprague-General Electric system. The air prake 
system will be of the combined straight and automatic tyP® 
with C. P. A-52 motor compressors. 

The Richmond & Chesapeake Bay will practically parallel 
the Richmond, Fredericksburg & Potomac steam road from 
Richmond to Ashland, and it is the intention of the trolley 
company to maintain a fast schedule between these two points, 
operating cars at very frequent intervals. 
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MASTER CAR BUILDERS’ ASSOCIATION. 





40TH ANNUAL CONVENTION. 





The convention was called to order June 138, in the Sun 
Parlor on the Steel Pier at Atlantic City, by the president, 
Mr. Joseph Buker. He presented the following figures indi- 
cating the marvellous growth of the railroads during the past 
forty years, or since the first meeting of the Association was 
held: “From that little gathering in Springfield, Mass., in 
May, 1867, at which time there were 39,000 miles of railroad in 
the United States with 268 engines, 16,135 freight cars and 220 
passenger cars, we have grown until, to-day, we proudly make 
the unchallenged claim of being the greatest association of 
this kind in the world, with a membership 629 in number. 
having jurisdiction over 2,047,327 freight cars, valued at ap- 
proximately $1,057,341,800, which compose the vehicles which 
move 1,277,771,573 tons of freight, producing a revenue of 
$1,374,102,275, and 41,981 passenger cars, valued at approx- 
imately $251,886,000, handling 716,244,858 passengers, pro- 
ducing a revenue of approximately $456,343,380, and operating 
over 293,937.42 miles of railroad. This, not including cars 
owned by individuals or private companies; the value of such 
freight cars was on June 30, 1904, $72,000,000, and of cars 
operated by the Pullman Company $51,000,000, or a total of 
$125,000,000, making a grand total of $1,412,227,800 approxi- 
mate valuation of passenger and freight cars.” 

The president called attention to the importance of being 
properly prepared to solve the problem of the motor car, and 
also those involved in the substitution of electricity for steam. 
The construction of cars as well as of draft gear should be 
carefully studied, in view of the greatly increased tractive 
power of present locomotives over that of those used a few 
years ago. That the present rules of interchange are satis- 
factory is evidenced by the fact that only about a dozen cases 
were referred to the arbitration committee during the past 
year. There is still a very great variety of car couplers in 
use Which differ from each other in detail and yet all come 
Within the requirements of the Master Car Builders’ Associa- 
tion, The president suggested that the coupler committee 
should gradually change the requirements so as to finally 
have a single standard coupler which will fully meet all the 
requirements of the Interstate Commerce Commission’s Safety 
Appliance Act. The suggestion was also made that the mat- 
ler of clearances of passenger, freight and locomotive equip- 
ment, which will operate over steam roads at present be- 
ing electrified, should be considered by a committee and some 
action be taken immediately. The members were urged 
fo not only make a special cffort to maintain a high state of 
efficiency in all of the safety devices now in use, but to ex- 
ert themselves in inventing, constructing and testing, with a 
View to adopting, any new devices for improving the efficiency 
of safety devices and affording greater protection to both the 
employes and the travelling public, and to do all in their 
power to co-operate with and assist the Interstate Commerce 
Commission. 

The report of the secretary showed a total membership of 
631. The number of cars represented in the Association is 
“47,327. The treasurer’s report showed a balance on hand 
of $5,104. 

A resolution to the following effect, introduced by the execu- 
live committee, was adopted: 

“Whereas, The Master Car Builders’ Association has ear- 
hestly labored for more than a generation to bring about 
Wiformity in car equipment, and has been aided therein by 
national legislation, which the Interstate Commerce Commis- 
—_ is directed to execute and enforce, and, in conformity 
With the rules of the Master Car Builders’ Association, the 
Interstate Commerce Commission has adopted a system of 
‘tspection based on those rules, and, 

_ “Whereas, The 77th General Assembly of the State of Ohio, 
0 1906, passed House Bill No. 242, which, among other things, 
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requires the application of extra sill steps not required by 
national legislation, the application of which will destroy the 
uniformity in equipment which is so necessary for the safety 
of trainmen and the proper interchange of cars; therefore, 
be it 

“Resolved, That the enforcement of such legislation will be 
subversive of the work of the Master Car Builders’ Associa- 
tion, destructive of the uniformity which alone has enabled 
the traffic of the country to be handled from one end to the 
other regardless of the ownership of the cars, and, therefore, 
the Master Car Builders’ Association earnestly protests against 
the enactment or enforcement of legislation by any State 
which is calculated to destroy the uniformity of equipment 
so necessary to safety and the expeditious interchange of 
cars.” 

The following amendments to the constitution were adopted: 
“Section 2. Any person holding the position of superintendent 
of the car department, master car builder, assistant master 
car builder, assistant mechanical superintendent, mechanical 
engineer, assistant mechanical engineer, assistant engineer of 
motive power, chief draftsman, foreman of a railroad car shop, 
joint car inspector, or one representative from each car manu- 
facturing company, or other company owning or operating 
over one thousand cars, which are not in process of purchase 
by other parties, may become an active member by paying his 
dues for one year.” Balance of section to remain as at pres- 
ent. Also, that Section 5, Article II., of the constitution re- 
garding life membership, be modified so that either active or 
representative members who have been in good standing 
twenty years may become life’ members on the recommenda- 
tion of the executive committee. 


Mr. G. W. Rhodes was elected a life member of the Asso- 
ciation, and Mr. A. H. Stucki, of Pittsburgh, was elected as 
an associate member. 

Mr. Edward A. Moseley, secretary of the Interstate Com- 
merce Commission, addressed the association. He deprecated 
the action of the Ohio State Legislature in passing a law con- 
flicting with Master Car Builders’ rules and standards. The 
national law is based upon the rules and standards adopted 
by the Association. The State has no right to control 
cais used in interstate commerce. Comment was also made 
cn the improved condition of equipment as regards safety 
appliances, due to the action of the courts in clearly defining 
the safety appliance law and to the co-operation of the mem- 
bers of the Association with the Interstate Commerce Com- 
mission. The percentage of defective cars to the number of 
cars inspected was 22.59 per cent, last year as against 31.31 
per cent. for the previous year. 

Better arrangements should be made for handling bad order 
cars, and this is especially true of cars without drawbars. The 
law positively prohibits the hauling of cars chained together, 
and the commission will file information for violation of the 
law whenever it finds that chained-up cars have been handled 
in trains between terminals, and especially where it appears 
that such cars have been permitted to pass through repair 
points or terminals. The M. C. B. couplers should be of suffi- 
cient flexibility to operate on sharper curves than they do at 
present. The improper repairs to couplers not only increases 
the cost of maintenance but is unsafe. This question is of 
more than ordinary importance from the fact that the employ- 
er’s liability law, which has just been passed by Congress, 
does away with the defence of contributory negligence in per- 
sonal injury cases where gross negligence or disobedience of 
the law on the part of the employer is shown. The order of 
the commission increasing the minimum of air brakes in ser- 
vice goes into effect August 1. Roads should issue stringent 
orders forbiding employees to cut out air brake cars without 
attaching cards showing defects, and something should be 
done to improve the condition of retainers. That the sug- 
gestions made by Mr. Moseley met with the hearty approval 
of the Association was indicated by the fact that an enthusi- 
astic rising vote of thanks was extended to him. 




















268 


COMMITTEE REPORTS. 

REVISION OF STANDARDS AND RECOMMENDED PRACTICE.—Mr. 
C. A. Schroyer (C. & N. W.) presented the report. A letter 
was read from Mr. O. C. Cromwell (B. & O.) suggesting that 
the M. C. B. standard axle be changed by substituting a %-in. 
for a \-in. radius between the wheel fit and the rough collar 
adjoining the inside hub of the wheel, and also increasing the 
size of the radius between the dust guard and the wheel fit 
from % to 4% in. This recommendation was referred to let- 
ter ballot. The recommendation that a committee be appoint- 
ed to report at the 1907 convention on the height of couplers 
was adopted and referred to the executive committee. The 
recommendation that a special committee be appointed to in- 
vestigate the matter of increasing the length of the arch bars 
for 80,000-lb. capacity cars was adopted. The question of 
changing the passenger car journal box and contained parts 
was referred to the executive committee. The changing of 
the width of the 5 x 9-in passenger car oil box from 8% to 
9 ins. was referred to letter ballot, 

CoMPOSITE DESIGN oF COUPLER.—Upon motion of Mr. F. H. 
Stark, the report of the committee was accepted and the com- 
mittee discharged. 

TEST oF CouPpLeRS.—Mr. R. L. Kleine (P. R. R.) moved that 
the recommendation of the committee that they be instructed 
in accordance with the second proposition contained in the 
1905 report be approved. Carried. 

CaAst-IRON WHEELS.—Mr. R. L. Ettinger (So. Ry.) explained 
that the increase in the thickness of the flange on a line with 
the top of the rail was really less than 1-16 in., and that a 
taper of 1 in 20 had been experimented with by some roads 
with satisfactory results as regards flange wear. The matter 
of increasing the radius at the throat of the flange from 11-16 
to % or % in. was discussed, but the general opinion was 
that since this depended on the rail section, 11-16 in. was 
about as much as could be allowed by the American Railway 
Association. The report of the committee was accepted and 
referred to letter ballot as recommended practice. 

TRIPLE VALVE Trests.—The report was accepted and the 
recommendations to the effect that the testing plant at Pur- 
due be overhauled and arranged to accommodate 100 triple 
valves, and that a new code of tests be formulated, were 
adopted. 

BRAKE SHOES.—Mr. R. P. C. Sanderson (S. A. L.) suggested 
that the committee should give more definite information as 
to the nature of the material in each shoe. Dr. Goss replied 
that the shoes were preserved at Purdue, and that a com- 
plete analysis could be made of the various shoes, although 
it would be rather expensive. A motion was carried to the 
effect that the committee be instructed to investigate and re- 
port on a maximum coefficient of friction; also, if desirable, 
to recommend a change in the minimum coefficient and the 
coefficient at a point 15 feet from the stop. The recommenda- 
tion that the testing machine be equipped for determining the 
wearing qualities of the shoes was referred to the executive 
committee for action. 

BRAKE BEAMS.—This valuable report drew out a lengthy 
discussion, and was finally referred to the committee on 
standards. In introducing the report Mr. A. E. Mitchell ex- 
plained that the tests were not made to determine the rela- 
tive strength of the beams, but to enable the committee to 
prepare a proper specification. For this reason no attempt 
was made to test all of the beams now on the market. Mr. 
Nathan H. Davis, of the Davis Pressed Steel Company, sug- 
gested that the proof load should be 50 per cent. in excess of 
the capacity in order to eliminate all lost motion. He also 
advised that a distance of 9% ins. from the centre of the pin 
hole to the back of the beam could not be met by their beam. 
Prof. H. Wade Hibbard gave a practical demonstration of the 
fact that the distance of the lever pin hole in front of the 
brake shoe is a very important dimension. If it is made too 
small the tendency will be for the beam to buckle sidewise. 
The discusaion developed the fact that a beam measuring more 
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than 94% ins. from the centre of the pin hole to the back of 
the beam could not be used in a large percentage of cases, 
and also that certain beams could not be made with this 
dimension as low as 9% ins. On the other hand a standard 
distance is very desirable in order that the railroads may 
carry a standard bottom connecting rod. Mr. W. E. Fowler 
suggested that the standard length of beams be made 60 ins. 
and that no variation be allowed from this. An amendment 
made by Mr. A. E. Mitchell, was carried to the effect that 
the recommendation requiring that the brake hangers shall 
be attached to the brake head at the centre just back of the 
central brake shoe lug be changed to allow a brake hanger 
to be placed 24% ins. above the centre line for beams of | 
or solid section. Yr. R. F. McKenna (D., L. & W.) sug- 
gested that the minimum thickness of the metal in the jaws 
of the fulcrum be made % in. Mr. J. J. Hennessey (C. M. 
& Si. P.) strongly advocated the adoption of a brake beam 
of standard dimensions. 


AXxLE Limits.—After an extended discussion this report 
was adopted. While it was admitted that stenciling the car 
with the light and maximum weights would prove of consi- 
derable advantage from the view point of the traffic de- 
partment, yet there was some question as to how it would 
affect the working of the rules of interchange. 

INTERCHANGE RuLEs.—The decisions made by the arbitration 
committee during the year were endorsed by the convention. 
Very few changes were made in the rules by the arbitration 
committee and they were adopted without discussion. 

Prices or REPAIRS TO STEEL Cars.—The report was adopted. 

REVISION OF PASSENGER CAR RULES.—These were 
with one or two slight changes. 

REVISION OF RULES FOR LOADING LONG MATERIALS.—A spirited 
discussion took place on the clause limiting the height of 
superimposed loads to 9 ft. 3 in. The report was finally 


adopted 


adopted after substituting the old clause for this height 
limit. 

LOCATION OF TEMPORARY STAKE POCKETS.—Referred to letter 
ballot. 


A1IR-BRAKE HOsE SPECIFICATIONS.—The report was accepted 
and the committee continued. The recommendation that a 
committee, composed of several railroad chemists, give the 
matter of chemical analysis a thorough investigation was re- 
ferred to the executive committee. The discussion served 
simply to bring out more forcibly the fact that the presen‘ 
physical tests, while they are useful in determining the 
strength of the hose are of little value as a basis of deter- 
mining its durability. 

HicH-Sreep Brakes.—The report was accepted without dis- 
cussion and the committee continued for another year. 

Tuirp-RAIL CLEARANCES.—On the first day of the convention 
a committee was appointed to consider and report on this 
subject during the convention. The committee did not have 
time to draw up a written report, and Mr. F. M. Whyte pre 
sented a verbal report, reproduced on another page of this 
issue, outlining a report which, it was understood, would be 
drawn up by the committee in time for publication in the 
proceedings. 

Heicur or Brake Starr.—The committee failed to submit 
a report, and a motion was carried that a committee of three 
be appointed to work in connection with a committee already 
appointed by the General Managers’ Association to determine 
the height of brake staffs for box and other cars. 

Automatic Connectors.—The discussion of the report de- 
veloped the fact that there had been a misunderstanding as 
to the patents on the side-port coupler. The patents covering 
the general principle of both the side-port and butt conuectors 
have expired, and the existing patents cover only special val 
tures of these two types. After a spirited discussion motion 
was made that the committee be instructed to continue. its 
work and prepare standard dimensions for automatic coup: 
lings for steam-heat, air-brake and air signals, also to fix the 
relative location and dimensions of the different parts, ad 
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that as cars are equipped from time to time with such auto- 
matic couplings the various makes will be interchangeable, 
one with another; the committee to report at the next con- 
vention. This leaves the committee free to consider either 
type of coupler. 

LocATION OF SIDE AND ENnp Lappers ON Box AND Stock Cars. 
—The recommendation in the report was amended to read 
that the committee on standards be instructed to modify the 
M. C. B. sheets and rules covering the location of grab irons 
to show the roof grab irons parallel to the side or end of 
the car on which the ladders are erected, these grab irons 
to be placed not less than 15 ins. from the edge of the car, and 
of length to suit the construction of the car. This was re- 
ferred to a letter ballot. 

Tank Cars.—The report was accepted and referred to letter 
ballot, together with the following recommendations: Mr. 
A. W. Gibbs (P. R. R.) suggested that each type of tank car 
be examined by its home road to see whether it conforms or 
is equal to the minimum requirements. If it does, the home 
road is to stencil it to show that it has been examined and 
Mr. R. L. Kleine (P. R. R.) amended Mr. Gibbs’ sug- 
gestion to the effect that the committee prepare a stencil, to 
be submitted to letter ballot with the report, together with 
specifications as to the location of the stencil on the car. 


passed. 


TOPICAL DISCUSSIONS.* 

CIRCUMFERENTIAL VARIATION ALLOWABLE IN MATING WHEELS. 
—The discussion, opened by Mr. G. L. Fowler, did not bring 
out any statement as to the exact amount of variation allow- 
able. It is, of course, desirable to mate the wheels as closely 
as possible and, while a difference in size may cause sharp 
flanges, it is only one of a number of other causes, and they 
probably often neutralize each other. 


PiEcE-WORK ON FREIGHT CAR ReEpAtRsS.—Mr,. Le Grand Par- 
the discussion as follows: Piece-work in the 
‘ar department is in such general use at the present time that 
little can be said which will be of interest to the Association 
other than calling attention to the benefits to be derived from 
its introduction. Much has been written about the manage- 
ment of piece-work and the various methods of price mak- 
ing, all of which is available for the use of the members, 
therefore, I will only mention some of the benefits which may 
be expected. First, and most important, is the 
car service. If we figure the earnings of freight 
cars, at a reasonable rate per day, the saving on this item 
alone will nearly pay the total labor charge, as the time on 
the repair tracks for heavy repairs is reduced nearly one-half. 
By practically doubling the capacity of the repair tracks the 
need for increased track facilities and congestions under day 
work system are relieved, and it naturally follows that the 
cost is reduced and earnings of the men increased, bringing 
about a desirable labor condition. 

This system automatically betters the shop organization in 
general, brings about better methods of store-keeping, improv- 
ing the design of equipment, calling attention to lack of prop- 
er shop and repair track facilities, and, in fact, is the only 
true measure of shop output. What has been said of freight 
(ar repairs is equally true of passenger car repairs. Too much 
cannot be said in favor of this system in the various depart- 
ments of car shops. In order to bring about these conditions, 
however, it is necessary to have experienced piece-work super- 
Vision when the system is introduced. 
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ADVISABILITY OF SPLIcInG CENTER SILLs,—This discussion 
Was opened by Mr. F. H. Stark, and referred to cars of 50,000 
lbs. or less capacity. He called attention to the fact that the 
rules allowed the splicing of only one center sill. Both sills 
are usually damaged at the same time, and nothing could be 
sained by splicing one sill in such a case. The discussion 
Which followed indicated that spliced sills on all classes and 
Capacities of cars are giving good results and coming into 


ee 


*| a. . . . . . . 
_ “The remaining topical discussions will be reviewed in our next 
issue, 
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general favor. 

The following officers were elected: President, W. E. Fow- 
ler, Canadian Pacific; vice-president G. N. Dow, L. S. & M. S.; 
second vice-president, R. F. McKenna, Lackawanna; third 
vice-president, R. W. Burnett, Erie; treasurer, John Kirby; 
executive committee—J. F. Walsh, F. N. Hibbits, F. T, Hynd- 
man. 


FOUR-CYLINDER BALANCED SIMPLE LOCOMOTIVE. 


To the Editor: 

In the course of the interesting description of the Belgium 
State Railway, 4-6-0 type, four-cylinder balanced, single-expan- 
sion superheated steam locomotive, which appears on page 217 
of the current issue of your paper, the following passage oc- 
curs: “All the cylinders are connected to the front pair of drivers, 
which has a built-up crank axle. The connection is such that the 
two cylinders on the same side of the engine are at 180 deg. with 
each other, and at 90 deg. with the corresponding cylinders on 
the opposite side. Inasmuch as all moving parts in both cylinders 
and the main rods are exact duplicates, it follows that this con- 
nection gives an absolutely perfect balance on each side of the 
engine. (The italics are mine.) 

I beg to direct attention to the fact that this latter statement 
is quite incorrect, for although the above arrangement of the 
mechanism unquestionably reduces its dynamic disturbances to a 
minimum, it is nevertheless utterly impossible to obtain a 
perfectly balanced locomotive, owing to the difference in the net 
Lorizontal inertia forces of the reciprocating parts and connecting- 
rod at the two ends of the stroke, which inequality is produced by 
the combined effect of the angularity and the centrifugal force of 
the connecting rod. 

Thus, consider the case of a locomotive of the above design, in 
which the reciprocating parts and connecting rods for the four 
cylinders are identical, and assume that the weights and dimen- 
of these parts coincide with for the high-pressure 
cylinders of the Cole balanced Atlantic type locomotives, referred 
to in my paper on the “Comparative Magnitude of the Longi- 
tudinal Disturbing Forces in a Cole Balanced Compound and a 
Single Expansion Express Locomotive,” published in the AMERI- 
CAN ENGINEER AND RAILROAD JOURNAL for December, 1905, page 
447. 

In this article it was demonstrated that for the Cole locomotive, 
when at a speed in miles per hour equal to the driving whee! 
diameter in inches, viz.: at 80 m.p.h., or 386 r.p.m., the stresses 
on the high-pressure crank-pin at the dead points, due to the 
inertia of the reciprocating parts and the connectihg rod, are 
46,.960.7 Ib. and 42,978.5 Ib., at the front and back dead centers, 
respectively. Consequently, even if the reciprocating parts and 
connecting rods of the low-pressure cylinders were exact dupli- 
cates of those for the high-pressure, there would still be an un- 
balanced forward inertia force of 46,960.7—42,978.5=3,982.2 Ib., 
or nearly 2 tons, on each side of the engine at the ends of the 
stroke, which it is entirely impossible to neutralize. 

The foregoing remarks should not be construed as an adverse 
criticism of the Belgium State Railway locomotive. On the con- 
trary, I have for some time past been decidedly of opinion that 
this general type of engine, i.e., a four-cylinder balanced, single- 
expansion locomotive, with a boiler pressure not exceeding about 
200 Ib. per sq. in., and using highly superheated steam, will 
probably be the representative heavy American express locomotive 
of the future; the validity of which opinion is to some extent 
confirmed by the fact that for than a year the motive 
power department of one of our most important railroad systems 
has considered the advisability of designing such a locomotive, 
and is now conducting an elaborate series of experiments that 
may be regarded as preliminary thereto, 

The purpose of the present communication is merely to correct 
the prevalent erroneous impression that a locomotive of this 
description can be perfectly balanced in a longitudinal direction. 

Epwarp L. Coster, 
Assoc, Am. Soc. M. E. 
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25 Broad Street, New York, 
June 12, 1906. 


LUSITANIA.—The new Cunard Line steamer Lusitania, the 
world’s largest liner, was successfully launched at Glasgow, Scot- 
land, June 7. The vessel is 790 feet long, its greatest breadth is 
88 feet, and its displacement is about 40,000 tons. Turbine en- 
gines will drive it at an expected speed of 24 to 25 konts. 
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In many respects the Master Mechanics’ and Master Car 
Builders’ conventions held at Atlantic City have been the 
most successful in the history of these associations. Never 
have the meetings themselves been better attended. The re- 
ports and papers presented before both associations were spe- 
cially good, and in several cases indicated a greater amount 
of research and investigation than is usually devoted to such 
reports. The exhibit space occupied was almost twice as large 
as that for the Manhattan Beach conventions. There is one 
thing, however, that must be criticized, and that is the noise 
about the “Sun Parlor” in which the meetings were held. For 
years, or ever since the exhibits have amounted to anything, 
they have been placed near the meeting room, and the noise 
ana racket, especially at the opening meetings, has been very 
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annoying. The same thing was true this year, and was aug- 
mented by the squeaky chairs which were provided. Railroad 
men, as a rule, are not trained orators, and the noise going on 
about them not only prevented them from being heard py 
members in different parts of the room, but it served to dis- 
concert the speaker. When the importance of the work which 
is being done by these associations is considered, it seems a 
shame that better facilities are not provided for carrying on 
the meetings, and it is to be hoped that some action will be 
taken by the executive committees and the Supply Men’s As- 
sociation which will obviate these conditions at future con- 
ventions, 








THIRD-RAIL CLEARANCES, 


A committee was appointed at the first session of the Master 
Car Builders’ Association to report during the convention on 
the subject of third-rail clearances. The committee did not 
have time to draw up a formal report, but Mr. F, M. Whyte, 
general mechanical engineer of the New York Central Lines, 
made a verbal report outlining the report which the commit- 
tee would prepare in time for publication in the proceedings. 
Mr. Whyte’s remarks are reproduced on another page of this 
issue. Special attention was directed to the fact that that 
part of the clearance diagram relating to the third rail must 
be considered in a different light from the remaining part of 
the clearance diagram. The third rail is located the same 
distance from the running rail on curves as on tangents, and 
in designing cars and locomotives it is necessary to keep far 
enough inside of the clearance lines to allow for curvature, 
and for the horizontal and vertical 
lowing tables. The offsets at the middle on a 
for cars of various distances between truck 
follows, the 20-deg. curve being referred to because the New 
York Central will have such curves, 


movements in the fol- 
20-deg. curve 
centers are as 


Distance Between Truck Centers in Feet. 


20 4 n 
22% 2% 
25 34% 
27 Vy 4% 
30 4 1 
32% 5% 
35 6% 
37 Uy Ty 
40 8, 
42% 9% 
45 1056 
47% 11% 
50 13% 
52% 14%, 
55 15% 
57% 17% 
60 18% 


much as 3% 


The horizontal movement will amount to as o 
by the 


ins. and the vertical to as much as 4% ins., as shown 
following tables. 


Wear on axle 
End play on 
rn WORE OR DR 6s ci ivac ch en sdeee dows en esoe soa ier 1 
ee EE OE UR oo ba Kd RO KAR REDE O MRE SERED WS 4 
Clearance between new flanges and rail................-+- 3/16 
CR WE OME erctente alata org & theta Eis ah ecalGrkced ae Seal See Rea « % 
CE CCIONS: “VOTIRERORG 6 6s. ct Kd ea Se awe weeleweses Raeeswene I 
Variation in location ‘ 


HORIZONTAL MOVEMENT. 
a ale Sede wnt ksi Riese nieeanheraty waa weet . 9/16 in. 
: - 


ee eee ee ee s 
i 


| Leer E PEELE NESE TTR Tee CT eT eee Lk 31 in. 


VERTICAL MOVEMENT. 
Wear on journals and brasses 
*Radial wear on 
Compression of 
Constructional 
Sagging at 
Variation in 


$a Sarg bie alate Satake ee MSS % i. 


EE ne ee ee ae ee a 7 
DEES: 46025 ccs burda Vee Neerens 1% 
NE 4 Silvie sisiwrd 4.SS oe a caSaraticetes ware mews 
Se NUE wisn b acalov'nra sie wre wl we Gin we eee eee 1 
height of third 


HO KOCEKGAR AG eiiRe dis Oo eee we eebelesmhs eae ™ 17% 

This is for cast iron wheels. For steel tired wheels will be greater. 

The indications are that portions of several large roads 
will be electrified within the next few years, and it is im 
portant that rolling equipment which is designed for general 
interchange shall clear these third rail installations, and in 
view of the foregoing it will be understood that the part 
of the usual clearance diagram, which provides for the third 
rail must be given different consideration from that given 
the remainder of the diagram. 
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MASTER MECHANICS’ ASSOCIATION. 





THIRTY-NINTH ANNUAL CONVENTION, 





The meeting was called to order by the president, Mr. H. F. 
Ball. His address, which is of more than ordinary impor- 
tance, is reproduced in full on another page of this issue. The 
rapid progress made during recent. years was briefly reviewed, 
and the problems to be solved by the motive power department 
at the present time were considered. The address is one of 
the most valuable which has ever been presented before the 
Association, and is deserving of careful study by all those in- 
terested in the work of the mechanical department. 

The secretary’s report showed the membership as follows: 
Active, 777; associate, 17; honorary, 40; total, 834. The 
treasurer’s report showed a balance on hand of $1,870.79. 

A letter was read from Mr. A. J. Cassatt, president of the 
Pennsylvania Railroad System, thanking the Association and 
acknowledging the valuable assistance rendered by its repre- 
sentatives—Mr. F. H. Clark, Mr. C. H. Quereau, Mr. H. H. 
Borghan and Mr. F. M. Whyte—as members of the Advisory 
Committee for the locomotive tests made at the Louisiana 
Purchase Exposition. 

The executive committee proposed several changes to the 
constitution. These relate to the method of electing officers 
and the requirements for active and honorary membership. 
They will be acted upon next year. 


COMMITTEE REPORTS. 

SHRINKAGE ALLOWANCE OF TIRES AND DESIGN OF WHEEL CEN- 
ters.—Mr. G. W. Wildin (Erie) objected to the lip or projec- 
tion on the outside of the wheel center recommended by the 
committee because of the difficulty in shimming a tire. Mr. 
G. L. Fowler suggested the advisability of increasing the car- 
bon in the tire, making it harder, and thus overcoming the 
tendency toward rolling out or stretching of the tire. Several 
members advocated using either retaining rings or a projec- 
tion as recommended by the committee as a matter of safety. 
Mr. H. H. Vaughan (C..P.-R.) suggested that the bulk of the 
metal in the spoke be placed directly in line with the center 
of thrust on the tire. This has been done on the Canadian 
Pacific Railway by making the spokes of pear-shaped section, 
reducing the section very considerably on the outside. The 
wheel is easily molded, and the design is more rational than 
the one suggested. He also advocated making the rim of a 
deep U shape. This requires no more metal than the section 
recommended and is much stronger, thus supporting a thin 
tire better. Where rims are cut they should be fitted with 
cast-iron spacers, and not soft metal. Mr. P, Maher (I., lL. & 


I.) advoeated the use of retaining rings as a matter of safety, 
and described a retaining ring he is using which is put on in 
sections, leaving space between each section for shimming. 


Mr. D. J. Durrell called attention to the action of the brakes in 
loosening the tires. 

FLEXIBLE: STAYBOLTS.—Mr. Max Wickhorst (C., B. & Q.) 
brought out the fact that the experiments made by the com- 
mittee were with clean firebox sheets and staybolts. The deflec- 
tions would probably have been greater if they had been cov- 
ered with scale. Mr..J. F. Walsh (C. & O.) said that they had 
about 15,000 flexible staybolts in about 210 engines which were 
Siving splendid results. Two thousand five hundred of these 
Were of the type shown on Fig. 4 of the report and the others 
Fig. 7 (Tate), 22 of Fig. 4 had failed in an engine after 23 
months’ service. Mr. A. E. Mitchell (Lehigh) said they had in- 
troduced 40,000 of the bolts shown in Fig. 7 during the past two 
years and had not had a single failure. Mr. D. J. Durrell 
(P. R. R.) said that where they had installed water purity- 
ing plants no failures of flexible staybolts had occurred in the 
bast two years. Mr. G. W. Wildin said it was impossible to 
Say in just what portion of the firebox the bolts were.most 
liable to break, and advocated applying them. wherever the 
boiler fittings would permit. Mr. D. J. Redding (P. & L. E.) 
Said they had several locomotives equipped with the bolt 
Shown in Fig. 7, and that it was giving good results. Mr. C. 
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H. Doebler (Wabash) spoke of the value of the flexible stay- 
bolt for overcoming the tendency toward cracking the side 
sheets.. The life of side sheets had been increased from 11 
months to 3 years on this road, due to the. use of flexible 
staybolts. 

LOcoMOTIVE TESTS OF THE P. R. R, at Sr. Lovis.—This re- 
port consisted of abstracts from the results of each of the 
tests.and the summary of conclusions as given in the bound 
volume of results issued by the Pennsylvania Railroad Com- 
pany. It was moved and carried that the report be. received 
with thanks, the committee discharged, and that the Commit- 
tee on Resolutions be instructed to prepare a memorial to the 
Pennsylvania Railroad showing the appreciation of the As- 
sociation of the work accomplished. 


WATER SOFTENING FOR Locomotive‘ Use.—Mr. G. R. Hender- 
son called attention to the mention that alkali waters could not 
be successfully treated and stated that such waters could be 
distilled and thus made satisfactory for locomotive use. This 
would cost from 10 to 12 cents a thousand gallons. Mr. C. 
E. Fuller (C. & A.) gave his experience with the mechanical 
process mentioned in the report and stated that it was an 
entire success and that all engines having cylinder diameters 
of 19 ins. or over on the C. & A. were equipped to use this sys- 
tem. This had been done only after careful trial. As an ex- 
ample of the results attained he mentioned that flues. which 
previously ran only 35,000 miles and firebox sheets which 
failed in 9 months were now being run 80,000 to 95,000 miles 
and from 24 to 36 months. The tonnage had been increased 
27 per cent. with same engines on same division. Round- 
house work in connection with boring cylinders, facing valves, 
new rings, etc., had been practically eliminated. Round- 
house force takes care of the blowing off of the engines. It 
was further stated that this oil system required careful at- 
tention, but had given very gratifying results in every way. 

Mr. D. J. Durrell stated that he had found that one purify- 
ing plant on a division would neutralize the waters of 
adjacent stations and show a material decrease of boiler 
troubles over the whole division. Roundhouse work had been 
reduced from 25 to 45 per cent. by the use of purified water. 
Other members stated that purified and treated water had 
resulted in very substantial reductions of boiler and round- 
house work. Mr. J. F. Walsh called attention to the results 
he had obtained in improved boiler conditions by the use of 
a hot water washing out system. 

LocoMOTIVE Front ENnps.—The report of this committee was 
given in these columns in June, page 228. It was read by 
Mr. H. H. Vaughan, who interposed explanations at several 
points, calling attention to the curious results obtainel on 
the length of front end and to the diagrams showing the best 
combination of each arrangement experimented with. Mr. 
C. H. Quereau called attention to the fact that but 50 per 
cent. of the draft was utilized back of the present design 
of diaphragm and suggested that the matter be investigated 
with a view of devising a better form of diaphragm. Mr. 
Vaughan explained that the draft pipe was a good thing 
when the arrangement of the front end was not proper, but 
that with the correct proportions as given in the report a 
draft pipe would show no improvement. He said that while 
the tests were made without a netting, its introduction would 
simply mean more obstruction and require a smaller nozzle to 
obtain the same draft. Concerning tests on a new design of 
diaphragm suggested, Mr. Vaughan did not think this would 
be possible at Purdue. ‘He agreed with Mr. Menzel that a 
draft pipe could be used to advantage in getting the proper 
distribution of draft, but it would lessen its amount when 
used with the front end suggested. Mr. F. M. Whyte stated 
that a number of locomotives on the New York Central had 
been fitted with the design of stack recommended and that 
it had been possible to use a larger nozzle with equally good 
steaming qualities. On motion of Mr. A. M. Waitt the thanks 
of the Association were tendered to the committee, Dr. Goss, 
Prof. Teague and his associates of Purdue University, for 
their able work in this connection. 
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MECHANICAL STOKERS.—The report was read and the com- 
mittee continued. 

CLASSIFICATION OF LocoMOTIVE REPAIRS.—In the discussion 
Mr. H. A. Gillis (Amer. Loco. Co.) stated a number of cases 
showing that the output of a shop was not a proper gauge 
of the condition of the power, and said that he considered 
the cost of maintenance per mile or ton mile, to be a much 
better basis. Mr. Curtis explained the system in use on the 
L. & N. which is working satisfactorily. This consists of 
basing the output of a shop on the cost of repairs turned out. 
Thus, Class 1 repairs cost $100, Class 10 repairs, $1,000, etc. 
Mr. Quereau advocated the cost per ton mile as the proper 
basis for comparison. Mr. Vaughan in closing the discussion 
said that he did not consider the ton mile basis as of any 
use in locomotive repairs and advocated the 100 per cent. 
engine mile basis explained in the report. As a supplement 
to this for rough definition of a shop output he advocated 
the 1, 2 & 3 system of classification. It was moved and car- 
ried that 24 hours be adopted as the limit distinguishing be- 
tween engines in service and those under repair and that 
$100, estimated labor charge, be adopted as the limit distin- 
guishing between running and shop repairs, 

ENGINE HOUSE RUNNING REPAIR WoRK ON LocoMOoTIVES.—NOo 
discussion in accordance with motion carried that because 
of short time all reports of which committees were not present 
should be read by title only and discussion closed. 

Locomotive LuBRICATION.—The topical discussion of “Grease 
vs. Oil in Driving Box Cellars,” was included in the discussion 
of this report. Dr. Goss read a report of some tests he had 
made which showed that the loss of power resulting from 
friction was increased by the use of grease as compared with 
oil. The seriousness of this loss depended largely on com- 
parison, as it seemed to be a constant quantity of about 1,000 
Ibs. draw-bar pull. The sentiment seemed to be almost uni- 
versal in favor of grease, which in a large number of cases 
was shown to largely reduce hot bearings, both pins and 
journals. Mr. Wildin gave some figures of the comparative 
cost of lubricating with grease and oil, which showed that 
the former cost 2.5 cents per pound per 1,000 miles and the 
latter 31 cents per journal per 1,000 miles. Several members 
had noticed a slightly increased coal consumption upon the 
adoption of grease, but none had had to reduce tonnage. The 
recommendations of the committee in regard to standard 
parts were referred to letter ballot and the committee con- 
tinued. 


Tue USE or Cast IRON IN CYLINDERS.—The committee was 
instructed to submit to the executive committee definite speci- 
fications with a modification in the limits for silicon. This 
to be submitted to letter ballot. 


ELECTRICITY ON STEAM RatLrRoaps.—Mr. Henderson called 
attention to Mr. Wilgus’ remarks before the New York Rail- 
road Club to the effect that the incidental costs of arrang- 
ing terminals, etc., for obtaining the full advantage of electric 
service was about three times the cost of equipping the track 
and trains. Mr. McKeen spoke of the necessity of having 
very heavy and strong cars for electric or motor cars in 
regular steam service. Mr. Street stated that the average cost 
of operation for all the electric lines in U. S. was 12% cents 
per car mile. On one of the heaviest elevated railroads in 
the country the motor cars run 65,000 miles between shop- 
pings and at that time the average cost of repairs per motor 
was between $2 and $3. Mr. Vaughan considered the motor 
car question a very live one. He thought a car should carry 
more than two men unless it was in strictly branch line ser- 
vice, where there was sure to be but one car on the line. 
This third man could as well be a fireman as a brakeman. 
The question of strength is important. He briefly described 
a car recently put into service on the C. P. R., which ran 
by steam furnished by a Scotch boiler fired with oil. It 
weighs 130,000 lbs. total. It was found that data and propor- 
tions relating to locomotive practice were adaptable to the 
steam plant on this car. The cost of operation is between 
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15 and 20 cents. 
mile. 


Oil consumption is about 1.8 gal. per car 

INDIVIDUAL PAPERS. 

VALVE GEARS FOR Locomotives, By C. J. MELLIN.—The dis- 
cussion developed the fact that Mr. J. H. Manning (D. & H.) 
is conducting a test comparing three 10-wheel freight en- 
gines, one equipped with the Young valve gear, one with the 
Allfree-Hubbell and one with Stephenson motion and Rich. 
ardson valves. Mr. D. J. Redding (P. & L. E.) said that their 
19 x 26-in. passenger engines equipped with the Allfree-Hub- 
bell gear were hauling trains formerly hauled by 20 x 26-in. 
simple engines. 

THe Mopern Locomotive InJEcToR.—The paper was read in 
abstract by its author, Mr. Strickland L. Kneass. 

WELDING AND REPAIRING LocoMOTIVE FRAMES.—On account of 
the absence of its author this paper was not read. 

SUPERHEATED STEAM ON AMERICAN LOCOMOTIVES.—On account 
of the absence of its author this paper was not read. 


Fire KINDLING.—No discussion because of lack of time. 


ELECTION OF OFrFiceRS.—The following named officers were 
then elected: President, J. F. Deems, New York Central; first 
vice-president, William McIntosh, Central of New Jersey; see- 
ond vice-president, H. H. Vaughan, Canadian Pacific; third 
vice-president, G. W. Wildin, Erie; treasurer, Angus Sinclair, 
Locomotive Engineering; executive committee, F. H. Clark, 
C. E. Fuller, T. H. Curtis, F. M. Whyte. 


(The Topical Discussions will be reviewed in our next issue.) 








SUPERHEAT AND THE LocomMorTiveE.—Superheating does not 
seem to be antagonistic to compounding, but it serves in the 
same general direction to reduce heat losses in the cylinders. 
Condensation of steam in locomotive cylinders and passages 
robs the locomotive of a great deal of its power, and in cold 
climates this becomes a serious matter. It will always be 
difficult to thoroughly protect the cylinders and steam passages 
from radiation, and therefore other precautions may be neces- 
sary to prevent the loss of heat from lessening the power of 
the locomotive. Superheated steam, coming into the cylin- 
ders at high temperature as it does, permits of a larger loss 
of heat before producing condensation than is possible with 
saturated steam, where the margin for loss without condensa- 
tion is very small. Superheated steam may lose to the cylin- 
ders and passages a much larger proportion of its heat before 
condensing, and in this lies the chief advantage of its employ- 
ment. Superheated steam is also quicker than saturated 
steam in its movements through passages and ports, as is 
proven by the fact that in Germany 7-in. piston valves suffice 
for ordinary passenger locomotives. 

Such a principle as this cannot be applied to a locomotive 
without incurring some trouble and expense. While the im- 
provement in the efficiency and economy of the locomotive is 
very readily attained, it is quite possible that it may be at- 
tained at too great an expense of restricted mileage and cost 
of maintenance, and it is always necessary to nurse a new de- 
velopment in order to make it practically successful. The pos 
sibilities of superheated steam at the present time seem to be 
exccedingly important, and it is perfectly safe to spend the 
time and money necessary for experimenting because of the 
practical certainty of the results —Mr. G. M. Basford, at Pur- 
due University, 





nar e- 
INSPECTING CARS ON A Ptece-WorK Basis.—In the ¢al d 


partment on the New York Central every shop is now under 
piece-work. We are doing our inspecting at Exchange Street, 
Buffalo, by piece-work. I know of no other road in the coun- 
try that has, as yet, attempted this. Every movement, evel 
putting on a brake shoe, changing an air hose, and all the 
details, are done on a piece-work basis, and I have no doubt 
we will extend it throughout the system.—F. W. Brazier, New 
England Railroad Club. 
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THE DILL SLOTTER. 





The design of the Dill slotter differs radically from that of 
the ordinary type of slotting machine, as may be seen by re- 
ferring to the illustrations. The manufacturer’s claims for 
this machine are that it is able to produce a greater amount 
of work, that the work is more accurate and that it has a 
much greater range, and is not confined to the class of work 
usually handled by such machines. The most noticeable 


feature of the design is the travelling head. This head may 
be clamped rigidly in any position, or as the feeds operate on 
the head it may be fed to such work as is too cumbersome to 
be fed to the tool. On work not requiring an extended reach 








AN AWKWARD PIECE OF WORK EASILY HANDLED ON A DILL SLOTTER. 


the ram may be brought back close to the column, making 
it very rigid. When the cutting bar is in this positon and 
the table is brought forward to its limit the outside of work 
of very large diameters may be machined. The upward thrust 
is taken by the two large bolts, one on each side, which tie 
the bed, column and head together and are anchored in the 





QUICK TRAVERSE GEAR. 


bed. Additional support is given to the frame when the ram 


'S extended by the standard back of the column mounted on 
a2 extension of the bed, which has a sliding contact with the 
head when the latter is extended. 

The head and compound table may be moved quickly in all 
directions by power by means of the quick traverse gear 
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shown in one of the illustrations. This saves considerable 
time and labor in setting work to a line or to a surface al- 
ready machined. This feature will also be appreciated in 
setting the tool in position for a second cut; this may be 
done while the machine proper is in motion or at rest. The 
gears are arranged to force themselves out of mesh if they 
are subjected to excessive strains, thus protecting the ma- 
chine. 

One of the illustrations shows the general construction of 
the quick return. The main driving gear moves in a path 





QUICK RETURN. 





RELIEF APRON, 


eccentric to the crank shaft, and is connected to it by a crank 
and a steel link instead of the usual sliding block, thus elim- 
inating considerable friction in addition to obtaining a more 
uniform cutting speed. The quick part of the movement takes 
place at the lower end of the stroke, a point where there is 
but slight movement of the ram, and where there is always 
an excessive dwell; considerable time is thus saved, and as it 
takes place when the reciprocating parts are nearly at rest, it 
is possible to obtain a higher cutting speed than would other- 
wise be possible. 

The feeds are operated without the use of cams, and the 
feed is quick and positive with a slow start. The construc- 
tion is such that either intermittent or continuous feeds may 
be used, according to the class of work, it being possible to 


_readily change from one to the other. The feed mechanism 


is protected by a safety device, so that if the head or table 
meets with an obstruction or undue resistance it will throw 
itself out of gear without injury to any part. This device is 
specially valuable for duplicate work, as stops may be placed 
to throw the feed out at any predetermined position. 

The machine is equipped with a stroke indicator indicating 
the amount of stroke the machine is set to. This feature will 
be appreciated by those acquainted with the difficulties usual- 
ly met in adjusting the stroke on slotters. The table is 
rigidly secured to the cross saddle by four corner clamps. 
The longitudinal saddle supporis the cross saddle the full 
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STROKE INDICATOR, 


width, which is an important feature when the outer surface 
of the table is used much. The table is graduated in degrees, 
and by the aid of the quick traverse gear may be quickly and 
accurately set to any angle. 

The ram is fitted in an adjustable guide, which may be 
raised or lowered by a convenient crank handle to positions 
where it can best support the ram. It is also provided with 


Load 177 Pounds 
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COMPRESSION TEST——MCCORD DRAFT GEAR, 


a relief apron hinged to the ram, well back and very low 
down, kept in place by two studs at the top by which it may 
be clamped rigidly to the ram, or permit the spring tension 
to be regulated to suit the work. Six changes of speed may 
be obtained either with a one-speed countershaft and three- 
step cone pulley or by a constant speed motor application, as 
shown in one of the illustrations. If desired, variable speed 


CONSTANT SPEED MOTOR DRIVE—DILL SLOTTER. 


motors may readily be attached. These machines are made 
by the T. C. Dill Machine Company, Inc., Philadelphia, Pa. 








McCORD DRAFT GEAR. 


A draft gear designed on an entirely new principle has re- 
cently been perfected by McCord & Company, of Chicago, and 
is illustrated herewith. This gear, while it employs the use 
of a coil spring, cannot be classed as a spring draft gear, nor 
is it a friction gear, although friction unavoidably 
somewhat into its operation, 

The basic in the. design is the use of the movable 
fulcrum on a lever, the ends of which receive and resist the 


enters 


idea 





wtCCORD DRAFT GEAR, 


shock, i. e., the coupler acts against the end of one arm of the 
lever, the movement of which is resisted by a spring at the 
ther end, and the fulcrum governing the length of the two 
arms of the lever changes its position with the movement, 5° 
as to increase the ratio of the lever arms in favor of the 
spring, as the position changes in either direction. The col 
struction is such that the leverage against which the spring 
acts is twelve times as great at the end of 2% ins. movement 
of the coupler as it was at the beginning. 

In order to get the device into a compact and practical form 
for application to cars this single lever is made in the form 
of two cam-shaped levers, and the variation of the leverage 
is secured by shaping these cams so that in rocking one upon 
the other the leverage is increased in practically the same way. 

The cross-section shown herewith gives a clear idea of the 
location and shape of these cams and of the coil sprins back 
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MCCORD DRAFT GEAR—SECTION SHOWING CAMS. 


of them. It will be seen that the whole arrangement takes up 
comparatively little space, and that as assembled for use it 
comprises but few parts. The casing around the whole gear 
is formed by two malleable iron castings which have shoul- 
ders at the rear to take the place of the rear follower plate. 
The front follower plate of cast steel is constructed with a 
projection of special shape bearing against the first cam. The 
cams themselves are of steel and made as broad as the width 
of the yoke will allow. They swing upon pins which, as will 
be seen by a careful examination of the whole gear, carry but 
little stress, and hence are of light section. The spring is put 
into place with a 14-in. initial compression, equivalent to about 
2,500 lbs., thus taking up all of the lost motion of the gear. 
By reference to the diagram showing successive positions of 
the cams ang the graphical illustration of the leverages, it will 
be seen that the resistance to the load at the start is compara- 
tively light, and that it gradually increases in an increasing 
ratio as the coupler moves. This gives an elasticity to the 
gear until the load is increased beyond ordinary service con- 
ditions and up to the maximum draw-bar pull of present loco- 
motives. After this point is reached the resistance increases 
very rapidly until the capacity of the gear is exhausted. The 
load applied to the front follower plate works through a lever- 
age equal to the vertical distance between its point of contact 
and the fulcrum of the first cam which, it will be seen, grad- 
ually shortens as movement increases. The resultant works 
through a leverage equal to the vertical distance between ful- 
crum D and the point of contact between the two cams which, 
it will be seen, gradually increases with the movement. This 
force acts in turn upon a lever arm equal to the vertical dis- 
tance between the point of contact between the two cams and 
the fulcrum E, which decreases with the movement in pro- 
portion as the other arm increases. This resultant force in 
turn acts against a lever arm equal to the distance between 
the point of contact of the second cam with the spring cap 


of 200,000 lbs., or a leverage of 10 to 1. It will be noticed, as 
indicated in the diagram, that the capacity of this gear is but 
200,000 lbs. This, however, disregards friction, and actual 
tests have shown the gear to have a capacity of over 250,000 
lbs. The curves given herewith show the resistance at the 
different points of movement both in compressing and re- 
leasing, and it will be seen that up to 114-in. movement of 
the coupler for a resistance of 30,000 lbs. the increase is very 
gradual, but that from beyond this point the resistance in- 
creases more and more rapidly until for the full movement 
of 2% ins. a resistance of 260,000 lbs. is indicated. The re- 
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MCCORD DRAFT GEAR-——CAM MOVEMENT. 


lease line is almost vertical down to the 30,000-lb. point, from 
which it returns very rapidly. A release line of a similar 
shape is obtained from any intermediate load. 

At the final movement of the coupler head, a distance of 
about 2% ins., the spring has a movement of less than 4 ins., 
and at this point there is still 4% in. compression left in the 
spring, which prevents the possibility of the shock being de- 
livered to a solid spring. 














B. 
POSITION J. 
Leverage 1/4: /. 


POSITION I. 
Leverage 46:/. 


POSITION TZ. 
Leverage 42:1. 


GRAPHICAL ILLUSTRATION OF LEVERAGES—-MCCORD DRAFT GEAR. 
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3. 
POSITION IX. 
Leverage 2.4:/ 


B c 
POS/TIONW YW. 
Leverage /0:/. 


B 
FOS/TION V. 
Leverzge 4A:/ 





and the fulerum E, which remains constant. This compound 
leverage has been worked out graphically, and is shown here- 
With for the different positions shown on the diagram, and it 
can be seen that at the start the 2,500 lbs, initial compression 
of the spring exerts a resistance of 2,840 lbs. against the fol- 
lower plate, or a leverage of 1.14 to 1, while in the final posi- 
tion a resistance of 20,000 Ibs. of the spring exerts a resistance 


INDUSTRIAL DEPARTMENT, Erte R. R.—During the year end- 
ing June 80, 1905, there were seventy-six new manufacturing 
plants located along the lines of the Erie Railroad between 
Chicago and New York City, outside of any medium or large 
size city. The industrial department of this road has shown 
greater activity along this line than any other with which we 
are familiar. 
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THE LINCOLN VARIABLE SPEED MOTOR. rapid increase in the air gap and greater increase in 
Me Ede speed for a given lateral adjustment than would be 

The design and operation of the Lincoln variable speed possible with a cylindrical-shaped armature. As may 
motor differ so much from that of the ordinary type of motor seen from the illustration, the commutator end of 


that one is somewhat prepared for the rather-strong claims, armature is supported by a thrust bearing 
as to its advantages, made by 


the maker. The motors are 
regularly built for speed ranges 
as low as 2 to 1 and as high as 
10 to 1, operating on an ordin- 
ary two-wire direct current cir- 
cuit. It is claimed that the horse 
power is constant throughout 
the speed range and that the 
efficiency is exceptionally high. 
No controller is used but the 
changes of speed are made by 
withdrawing the armature from 
the influences of the field poles, 
thereby decreasing the field area 
and magnetic flux and increas: 
ing the air gap and resistance, 
thus increasing the speed. The 
change in speed is not made by 
jumps, as is the case when a 
controller is used, but is grad- 
ual. The motor runs equally 
well in either direction and is 
reversed in the usual way by re- 
versing the field current. The 
motor is of the four pole shunt 
type, with the shunt field wind- 
ings connected in series. The 
armature winding is similar to 
that ordinarily used in a shunt 
motor. 

The armature is of a slightly 
conical shape, as shown ia the 
drawing, thus giving a more APPLICATION OF LINCOLN VARIABLE SPEED MOTOR TO LODGE & SHIPLEY LATHE. 


be 
the 
carry- 























ing an annular ball bearing en- 
closed and protected from dirt 
to take both the thrust and the 
radial loads. This thrust bear- 
ing is actuated by a split lever 
having a central pull on the op- 
posite sides of the thrust bear- 
ing, the movement of the lever 
being accomplished by means of 
a screw mechanism and hand 
wheel, a spring around the lever 
connecting rod being adjusted to 
balance the magnetic pull on the 
armature. The full range of 
speed may be obtained with a 
few revolutions of the hand 
_ wheel. 

It is claimed that the motor 
may be overloaded as much as 
100 per cent, at any speed with- 
out sparking, and that at lower 
speeds an even greater overload 
may be carried for short peri 
ods. It is stated that the effi- 
ciency at full load of a 5-h.p., 
5 to 1.motor is from 86 per cent. 
at 300 r.p.m. to 75 per cent. al 
1,500 r.p.m. It is also claimed 
that the motor speed is not af- 
fected by varying the load con- 
ditions, 

One of the illustrations shows 


an application of the motor to 
APPLICATION OF LINCOLN MOTOR TO QUEEN CITY SHAPER. wae cf the latent designe of 
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LINCOLN VARIABLE SPEED MOTOR. 


shaper made by the Queen City Machine Tool Company, Cin- 
cinati, Ohio... The shaper has an improved feeding mechan- 
ism, the adjustment of which is made at 
the cross-rail. The drive is through a 
Morse chain protected by a casing as shown. 
The motor feet rest on pads on the side 
of the column, making the _ installation 
very compact. Another illustration shows 
an application to a Lodge & Shipley 16-in. 
lathe, the motor being supported by an 
extension of the frame which supports 
one end of the lathe bed. The hand 
wheel which controls the motor speed is 
placed above the head stock, convenient to 
the operator in his working position, and 
is connected to the motor by a shaft and 
link chain as shown. The motors on these two machines are 
both of an old experimental type, but correspond in size to 
the present 314-h.p., 350 to 1,750 r.p.m. motor. As may be 
seen, the motor is quite small considering its capacity. The 
design of this motor has been patented by Mr. John C, Lin- 
coln, and it is being manufactured by the Lincoln Manufac- 
turing Company, Cleveland, Ohio. 





L , RELIANCE 114-IN. DOUBLE STAYBOLT CUTTER. 


$1-2 INCH DOUBLE STAYBOLT CUTTER. 





The Reliance 1%-in. double staybolt cutter, 
shown in the illustration, is also built sin- 
gle, in 1%4 and 2-in. sizes. The lead screw is 
located directly underneath the head stock and 
carriage, and is driven from the spindle by 
gearing. It is of large size with a coarse 
thread to insure long life. An automatic saf- 
ety device disconnects the nut from the lead 
screw at the end of the forward travel of the 
carriage and thus prevents injury to the ma- 
chine, if through carelessness of the operator the 
carriage should be forced against the die head. 

The die head holds the dies rigidly in the 
working position and the locking mechanism 
releases freely. The locking mechanism con- 
sists of a positive hardened and ground lock 
bolt which snaps into a hardened and ground 
bushing when the barrel reaches the proper 
position. To further increase the efficiency of 
the dies the chasers fit into the die holders, thus 
preventing them from bearing on the die head. 
The holders, of tool steel hardened and ground, 
are of large proportions, thus preventing any 
tendency to clamp or bind, giving a large wear- 
ing surface and increasing the rigidity of the 
die head. The chasers are quickly and care- 
fully adjusted by means of a screw. These ma- 
chines, furnished for either belt or motor drive, 


are built in standard sizes from %% to 6 ins., inclusive. They 
are made by Foote, Burt & Company, Cleveland. 
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DIAGRAM SHOWING CONSTRUCTION OF LINCOLN MOTOR. 


25 INCH HEAVY DUTY CRANK SHAPER. 


25-in. heavy duty, back-geared crank shaper, illus- 
trated herewith, is noteworthy because of the ease of manipu- 
lation, its great power and large capacity, and its simple and 
construction. The column, of large proportions, 


is internally ribbed throughout, contains 
bored seats for all journal boxes, a flange 
for the crank gear sleeve, has a long bear- 
ing surface for the ram, and the ways for 
the cross rail extend from the top to the bot- 
tom of the column, thus making it very rigid. 
The base extends well out in the front, and is 
pan-shaped with no corners to prevent the oil 
and chips from being easily removed. The 
ram is lang and wide, and is internally ribbed 
in such a way that it is strongest at that point 
which is subjected to the most severe strains. 
All adjustments may easily be made while the 
ram is in motion. It is 12 ins. wide, has a 
bearing in the column 37 ins, in length, and 
has a maximum stroke of 26% ins. The tool 
head may be swiveled to any angle, and is se- 
curely locked by two bolts. The down-feed 
screw is provided with a micrometer collar 
reading to .001 in., and, if desired, may be fur- 
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Mun ees we en =" ] UNIQUE OPERATION PERFORMED BY 
ice = 7 LOCOMOTIVE CRANE, 








‘The illustration shows a unique operation 
recently performed by a No. 2 Browning 
locomotive crane. A 100-ft. steel smokestack 
was erected for a power station, the crane 
working at a radius of 25 ft. The top sec. 
tion of the stack weighed 414 tons, and the 
photograph was taken as it was being lifted 
into place. It was necessary for the occa- 
sion to tie the heavy 40-ft. timber to the 
65-ft. boom, leaving 10 ft. for lap. 

The crane which was made by the Brown- 
ing Engineering Company of Cleveland. 
Ohio, is operated by steam, and is designed 
for service on a standard gauge track. It 
has a tractive effort equal to that of an ordi- 
nary yard locomotive. These cranes are 
equipped either with or without a grab 
bucket or a hook block, and may be used 
for such work as handling coal or ashes, 
light wrecking, switching cars, heavy haul- 
ing and hoisting material of various kinds. 














FERRIS WHEEL DEsStTROYED.—The _ Ferris 
Wheel which was constructed especially for 
the Midway at the Columbian Exposition, 
and was removed to St. Louis for the Louisi- 
ana Exposition, was destroyed by dynamite 
on May 11. 








SPRINGFIELD 25-IN. HEAVY DUTY CRANK SHAPER. 





nished with an automatic down and angular feed. 

The cross rail has a very long bearing on the column and 
is self-aligning, one of the ways on the column having an 
angular back face which the gib fits. By first tightening the 
screws in this gib, after an adjustment, the rail will always 
be square. The telescopic elevating screw is equipped with 
ball bearings. The table has large working surfaces on three 
sides. Instead of bolting it to the cross slide by means of 
planer bolts in the T slots, it has three large studs passing 
entirely through the top of the cross slide above the bearing 
on the cross rail. The cast iron is thus relieved of tensile 
strains and is placed under compression, which it is much 
better adapted to withstand. There are also two bolts at the 
bottom. No support is required under the box table, because 
of the enlargement of the ways on the column, the deeper 
cross rail, the method of fastening the table to the cross rail 
and the rigid design of the table. The table has a vertical 
adjustment of 15 ins. and a cross motion of 32 ins. The top 
surface of the table is 1514 by 20 ins., and the depth of the 
cross rail is 21 ins, q 

The jaws of the vise are faced with steel, open 15 ins., and 
are 15 ins. wide and 3 ins. deep. The screw is entirely pro- 
tected from chips and dirt. The crank gear journal has two 
diameters, thus reinforcing it at the point of greatest strain. 
It has large seats for the wrist block, heavily gibbed with pro- 
vision for adjustment. The stroke arm is connected to the 
ram by means of a link in such a way as to provide space to 
allow a 4-in. shaft to pass entirely through the column for 
keyseating. The gears of the driving mechanism have wide 
faces and large pitches. The cone is designed for a 4-in. belt, 
is of large diameter and has four speeds, which, in connection 
with the back gears, gives eight speeds to the machine. The 
shafts are provided with a ring oiling device. 

The net weight of this machine, which is made by the 
Springfield Machine Tool Company, of Springfield, Ohio, is Ree fe ine or pak 
4.600 Ibs. BROWNING LOCOMOTIVE CRANE IN OPERATION. 
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MASTER CAR BUILDERS’ ASSOCIATION. 
ABSTRACTS OF REPORTS. 


BRAKE BEAMS. 


Committee—A. E. Mitchell, chairman; R. 
Sharp, W. F. M. Goss, G. W. Wildin. 

Recognizing that the present standard requirements (adopted in 
i889) for freight brake beams are inadequate for existing condi- 
tions of service, and that a very large percentage of the brake 
beams now used do not even approximate the M. C. B. specifica- 
tions, this Association last year appointed your committee to in- 
vestigate the subject and submit specifications and tests for brake 
beams for 60,000-lb., 80,000-lb. and 100,000-lb. capacity cars. 
Your committee found it necessary— 

Virst—To determine the strength of the beams now on the mar- 
ket and ascertain their adaptability to the service required, which 
necessitated an investigation and test of the various beams which 
are now generally used. This investigation was undertaken for 
your committee by Purdue University as represented by Dean 
Goss, and was directed by Dr. W. K. Hatt, Professor of Applied 
Mechanies. Dr. Hatt was assisted by H. H. Scofield, Instructor 
of Applied Mechanics. [The brake beams were submitted to both 
the direct or pulling test and to a transverse test, and the results 
of these tests, as well as a description of the testing machine, are 
fully considered in appendices accompanying the report.] 

Second—The duty of determining the proper location and dimen- 
sions of brake beams, to enable the committee to prepare specifica- 
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FIC. 3.—BRAKE BEAM GAUGE. 
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FIG, 6.—LEVER PIN HOLE GAUGE. 


tons for beams of proper strengths, was delegated to a sub-com- 
mittee, composed of Mr. R. B. Kendig, mechanical engineer of the 
L. S. & M. S. Railway, and a member of our committee; Mr. J. 
G. Platt, engineer of tests, Erie Railroad, and Mr. L. L. Bentley 
and his successor, Mr. J. N. Mowery, mechanical engineer, Lehigh 
Valley Railroad Company. 

In order to carry out the tests at Purdue University, several 
beams of the various makes were taken from regular stock and 
donated to the committee by the following companies: DPennsy]- 
Vania Railroad, Erie Railroad. L. S. & M. S. Railway, Lehigh 
Valley Railroad, Armour Car Lines, Pressed Steel Car Company, 
Buffalo Brake Beam Company, Chicago Railway Equipment Com- 
pany, Gilbert P. Ritter. 

_PRESENT CONDITIONS.—A general review of the brake beam 
Situation disclosed a deplorable state of affairs. It may seem a 
Startling statement, but it is nevertheless true, that in many direc- 
tions less attention is now being given to brake beams (the vital 
part of the foundation brake rigging) than twelve or fourteen 
years ago, notwithstanding markedly changed conditions, as well 
4S greatly increased requirements of service. It also appears that 
M some cases any “metal brake beam” is interpreted as an ac- 
ceptable beam. 

INEFFICIENT BRAKE BEAMS.—Notwithstanding the increased re- 
jarements of to-day, due to both the weight of cars and speed of 
trains. and the fact that the present M. C. B. standard beams are 
ot sufficiently strong for the service, a very large number of brake 

ams now being used do not even meet the specifications of 1889. 
we fesult is that such brake beams not only give inefficient ser- 
Vice but soon fail. 
Investigation shows that many new freight cars have been 
ame with brake beams hung at variance with the M. C. B. 
~ a height, also at variance with the height for which the 
a: ® beams were designed. This misapplication produces a_tor- 

nal strain on the beams when the power is applied. This 
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abuse, taken in connection with the overloading of weak brake 
beams, has resulted in a continually increasing number of dis- 
torted and broken beams, and has misled some to make the erro- 
neous deduction that there is a “vertical” stress or load produced 
in service, which should be provided for. 

Many roads are still applying “outside hung” brake beams, which 
we believe is radically wrong, as it is impossible to obtain satis- 
factory results with beams so hung. Outside hung beams are af- 
fected by the action of the bolster springs, curving of the trucks, 
sagging of the car body, etc., all of which prevent effective brak- 
ing, and particularly under the varying conditions of loaded and 
empty cars. There is no argument in favor of such an arrange- 
ment, with the one exception, that they are more accessible. 

A brake beam should be hung inside of the wheels to some rigid 
portion of the truck, so that it will always maintain the same rela- 
tive position to the wheels; when so hung the beams are easier to 
maintain, and, not being exposed, are less liable to be struck by 
obstructions on the track (impromptu bumping posts, etc.). The 
first cost of the inside hung brake beam is less, they cost less to 
apply, and, most important of all, give more effective results in 
braking. 

SUMMARY. 

Your committee accordingly recommends for adoption as stand- 
ard, two brake beams, which shall be known as beam No. 1, for 
use under cars having a light weight of 30,000 Ibs. or less, and 
beam No. 2, which shall be used under cars having a light weight 
in excess of 30,000 Ibs. Both beams shall conform to the follow- 
ing specifications : 

SPECIFICATIONS. 

1. All beams shall be 60% ins. in length from center to center 
of brake head, with an allowable variation of 4 in. in each direc- 
tion, and shall be proven by the gauge shown by Fig. 3, applied 


NOTE: - 

Head must admit Side of Gauge 
a tee 3 marked-A-full depth and must 
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FIG, 5.—BRAKE HEAD GAUGE. 


to the center and each end of the brake heads, which shall be the 
standard gauge for this purpose. 

2. All brake heads shall conform to the M. C. B. standard di- 
mensions, and shall be proven by the gauge shown by Fig. 5, which 
shall be the standard gauge for this purpose. 

3. Attachments for safety hangers shall be 51 ins. from center 
to center. 

4. The angle of the lever fulcrum shall be 40 deg. from the 
vertical. 

5. The lever pinhole shall be 3 ins. in front of the top of the 
brake head lugs. The variation in either direction shall not ex- 
ceed 1-16 in. 

6. The lever pinhole shall not be less than 1 3-32 ins. in diam- 
eter, nor more than 1 5-32 in diameter, and shall be proven by the 
gauge shown by Fig. 6, which shall be the standard gauge for this 
purpose. 

7. The maximum distance from the lever pinhole to the ex- 
treme back of brake beam should not exceed 9% ins. 

TEST. 

8. For each 500 brake beams, or less, which pass inspection 
and are ready for shipment, one representative beam shall be 
taken at random, and subjected by the company manufacturing 
the beams, and in the presence of the railroad company’s in- 
spector, to the following test in a suitable machine: 

The beams shall be equipped with suitable heads and shoes, and 
the shoes placed in contact with castings representing the tread of 
the wheel; when mounted in this manner the load shall be applied 
to the fulerum in the normal line of pull. As a preliminary to the 
test, a load equal to the rated capacity shall be applied and re- 
leased, after which observations for records shall be taken. Beam 
No. 1, under a load of 7,500 Ibs., shall not deflect to exceed .0625 
in.: beam No. 2, under a load of 15,000 Ibs., shall not deflect to 
exceed .0625 in. 

9. In case a beam shall fail in this test then a second beam 
shall be taken from the same lot and similarly tested. If the 
second beam stands the test, it shall be optional with the inspector 
whether he shall test a third beam or not. If he does not do so, 
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or if he does, and the third beam stands the test, the 500 beams, 
or less, shall be accepted as filling the requirements of this test. 

10. Individual beams will not be accepted which (1) do not 
conform to standard dimensions, and (2) those that have physical 
defects. Any lot of 500 beams, or less, submitted for test, that 
fail to meet the prescribed test (Par. 8) will not be accepted. 


RECOMMENDATIONS, 


Your committee further recommends for adoption by the M. C. 
B. Association as recommended practice: 

1. That all beams be inside hung. 

2. That all beams be hung 18 ins. from the rail. 

3. That brake hangers shall be attached to the brake head at 
the center, and just back of the central brake shoe lug. 

That brake hangers shall be % in. in diameter. 

5. That brake hangers should have an angle as nearly as pos- 
sible to 90 deg. from a line drawn from the center of the brake 
shoe to the center of the axle, when the shoes are half worn. 

6. Third suspension hangers should be used on all brake beams. 
They should be attached to flexible brackets, and should have the 
same angle and length as the brake hangers. 

7. For safety hangers, chains should be used. 

8. That, in order that these specifications may be generally ob- 
served, after September 1, 1910, all cars not equipped with brake 
beams built in accordance with these specifications, be subject to 
rejection in interchange on account of improper equipment. 


COMPCSITE DESIGN OF COUPLER. 


_ Committee—F. W. Brazier, chairman; R. P. C. Sanderson, A. 
Stewart, T. S. Lloyd, C. E. Fuller, J. T. Chamberlain. Coupler 
manufacturers’ representatives forming part of the committee— 
H. C. Buhoup, the Janney Coupler Company; Samuel Lewis 
Smith, National Malleable Castings Company; 8. P. Bush, Buck- 
eye Steel Castings Company; W. L. Jacoby, Latrobe Steel Coupler 
Company; F. P. Huntley, Gould Coupler Company. 

The Special Committee appointed to confer with the Standing 
Committee on Tests of M. C. B. Couplers to consider the quesiion 
of a composite design of coupler begs to submit the following re- 
port: 

First it may be well to call attention to the duties of the Spe- 
cial Committee, which are outlined in the report of the Standing 
Committee on Tests of M. C. B. Couplers to the Master Car Build- 
ers’ convention in June; 1905, which reads as follows: ‘That the 
Coupler Committee be empowered to act in conjunction with the 
specially appointed committee (in which should be included repre- 
sentatives of the manufacturers) to early decide upon a composite 
design of coupler which shall contain, as far as possible, the de- 
sirable features of the best couplers as now designed, and that all 
patent rights involved be waived and all manufacturers be per- 
mitted to manufacture the composite coupler as adopted.” 

The Special Committee is unanimous in its opinion on this sub- 
ject, and you will note the instructions under which the committee 
was to work were very definite, concise and clear as to their mean- 
ing, leaving no latitude whatever, and after a thorough discussion 
of every phase of the subject that could be thought of, it was 
decided that the instructions could not be carried out and were 
impracticable at this time, and that the committee should report 
to the Standing Committee on Tests of M. C. B. Couplers and ask 
them for further instructions as to any further service said Special 
Committee could be in helping the Standing Committee along 
towards the general results which were aimed at by the Associa- 
tion in the formation of said committee. 

It developed that of all the couplers currently bought and used 
in the United States to-day probably 90 per cent. were made by 
manufacturers who were represented on said committee. 

It was agreed that only three or four of the couplers made (all 
of which were represented on said committee) complied reasonably 
well with the Interstate Commerce Safety Appliance Act; that 
none of said manufacturers were willing to give up their patent 
rights and surrender them to the Association. The reasons given 
by their side were principally twofold: 

First—That we were asking them to surrender a considerable 
and valuable portion of their stock in trade, whereby they control 
the manufacture of the said couplers for their own benefit. 

Second—That if the manufacture of said couplers were thrown 
open to any steel foundry or malleable iron foundry there would 
be no possible way in which the manufacture of inferior couplers. 
by any and every manufacturer, to the detriment of the standard 
manufacturers, could be prevented, the presence of which on the 
ears of the country would entail very great cost on the railroads, 
and be unfair to those who wished to purchase an efficient coupler 
complying with the specifications. 

It was the consensus of opinion of the railroad representatives 
that it would be entirely unfair and not in accordance with busi- 
ness ethics to ask the manufacturers to surrender their rights 
without compensation, and that the Master Car Builders’ Asso- 
ciation is not a body which can properly acquire rights of this 
character and sell them or give them to manufacturers, without 
rendering itself liable to charges of unfair discrimination. 

And further, that the adoption of such a standard as was pro- 
posed by the instructions would stop and impede progress in the 
coupler business, unless this work were undertaken by the Asso- 
ciation, through the agency of the standing committee at the ex- 
pense of the Association; whereas, now all reputable manufactur- 
ers spend considerable money yearly in developing and perfecting 
the couplers presented to railroad companies, thus meeting the 
increased demands of service without cost to the user. 

It was agreed that it was a probable impossibility that any 
coupler could be designed which did not embody infringements on 
existing valid patents. 

As the instructions required that the principal and best features 
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of existing couplers shall be embodied in the design the committee 
was to work out, the position taken by the manufacturers blocked 
any possible action that could be taken by the committee. 

As it seemed that the principal reason for the appointment of 
this committee was the trouble experienced by railroad com- 
panies to-day in keeping a stock of, and making repairs to, the 
very large number of patent couplers, and that this was the prin- 
cipal and real reason for. the desired action, and as it was agreed 
that the existing couplers of many patterns could not be arhbi- 
trarily expunged from the cars, but would have to wear themselves 
out, it would be impossible, even if a standard coupler could be 
adopted to-day, to do more than gradually reduce the many pat- 
terns of couplers. now in existence. 

It was admitted and agreed that if we only had three or four 
kinds of couplers there would be no cause for complaint under this 
heading, and that other action would not be needed. 

As it was shown, that for the reasons first mentioned the pur- 
chase of couplers had practically narrowed itself down to three or 
four makes, in this country, and the elimination of the many dif- 
ferent patterns of couplers was already in progress, and that as 
the old couplers disappeared, renewals all being made by couplers 
of three or four makes, the principal source of annoyance now 
existing would be eliminated. 

It was agreed that the second recommendation of the Standing 
Committee on Tests of M. C. B. Couplers, in its report to the 
M. C. B. Association at the convention held in June, 1905, which 
was “That the present policy of the Association be followed out: 
that is, that the gradual improvement of the M. C. B. standard 
coupler and the elimination of poorly designed and weak couplers 
be carried on as at present by making the requirements to be met 
by the M. C. B. coupler more and more rigid, thus compelling a 
higher degree of efficiency, and closely prescribing the limits for 
the future within which designers may work, while at the same 
time in no way preventing beneficial competition’—and which 
recommendation was not acted on by the convention—is far the 
best, and, in fact, the only plan which the Associaton can follow; 
that is, to have standard requirements for couplers and narrow 
these requirements down so as to limit the number of couplers 
which can successfully fulfil said requirements, and in this way 
drive out of the field inferior makes and multiplicity of patterns, 
leaving the field open for reasonable and honorable competition 
and development. 

In concluding its report this committee strongly recommends 
that in the future no couplers be purchased by railroad companies 
unless they meet the requirements of the Master Car Builders’ 
Association, and the recommendation of the Standing Committee 
on Tests of M. C. B. Couplers, as in this way the elimination of 
all couplers which do not fulfil the requirements would soon be 
effected. 


Tests OF MASTER CAR BUILDERS’ COUPLERS. 


Committee—R. N. Durborow, chairman; J. E. Buker, Theo. H. 
Curtis, F. H. Stark. 

In view of the action taken by the Special Committee, your 
Coupler Committee would now recommend that the second propo- 
sition contained in the 1905 report of the Coupler Committee be 
adopted to govern the Standing Committee on Tests of M. ©. B. 
Couplers for the ensuing year, which reads as follows: “That 
the present policy of the Association be followed out; that is, that 
the gradual improvement of the M. C. B. standard coupler and the 
elimination of poorly designed and weak couplers be carried on as 
at present, by making the requirements to be met by the M. C. B. 
coupler more and more rigid, thus compelling a higher degree of 
eflicieney and closely prescribing the limits for the future within 
which designers may work, while at the same time in no way pre- 
venting beneficial competiton.” 

There are several slight inaccuracies and omissions in the M. 
C. B. drawings of standards and recommended practices in the 
Proceedings of 1905, for coupler and coupler yoke, to which your 
committee desires to draw attention as follows: 

M. C. B. Sheet II. End view of coupler at bottom of sheet 
shows slotted instead of solid knuckle. As the solid knuckle has 
been adopted as standard, the drawing should be changed accord- 
ingly. 

M. C. B. Sheet “B.” Yoke for twin-spring gear and yoke for 
tandem-spring gear shows a dimension of 6% ins. between legs 0 
yoke. These yokes were designed for the 6%4-in. coupler butt, and 
therefore this dimension should reach 614 ins. The over-all dimen- 
sion of 9 ins (over legs of yoke) is correct. and the 6} ins. Is 4 
typographical error and should be corrected. 

M. C. B. Sheet “B.” There is no 5 by 51% by 614-in. butt shown 
on this sheet with 1 5-16-in. holes for the 114-in. rivets adopted 
as recommended practice. Inasmuch as the yokes are shown for 
this size butt, the coupler butt should be included on this sheet. 


Prices FoR REPAIRS TO STEEL CARS. 


Committee—T. H. Russum, chairman; R. F. McKenna, E.. B. 
— R. W. Burnett, G. N. Dow, W. F. Eberle, James Mac- 
eth. P 

After very thoroughly going into this matter, the committee 
would recommend that Rule No. 106, page 43, of the 1905 Code 
of Rules, be changed to read as follows: “All rivets, 10 cents per 
rivet, which covers removal and replacing of rivets, including re- 
moving, fitting, punching or drilling holes when applying patches 
or splices, and replacing damaged parts, not to include straighten- 
ing or repairing. Straightening or repairing parts removed from 
damaged car, 50 cents per 100 pounds. Straightening or repairing 
parts in place; also any parts that require straightening, repa'™ 
ing or renewing, not included on rivet basis, 20 cents per heut. 
Credit for scrap material removed from cars constructed of presse‘ 

steel or structural steel, 14 cent per pound.” 
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AXLE LIMITs. 


Committee—E. D. Nelson, chairman; J. H. Manning, C. D. 
Pettis. 

The load carried on the axles is made up of the light weight of 
the car and the weight of the lading, from which would properly 
be deducted the weight of wheels and axles, as the weight of these 
is not transmitted to the journals. The standard axles are de- 
signed to carry stated loads, and not for cars of stated capacities. 
A comparatively light car body carried by axles of designated 
size is entitled to a larger weight of lading than a heavier car 
body on the same axles. It is undoubtedly true that when the 
capacity of a car is made the basis of axle diameters, regardless 
of the weight of the body, comparatively light cars are not carry- 
ing as much lading as they should; and, further, that axles are, in 
some cases, overloaded where the car body is excessive in weight 
and the marked capacity is not reduced accordingly. 

Your committee, therefore, proposes that the present method of 
marking cars be changed, and that all cars ultimately should be 
stenciled with LIGHT WEIGHT and MAXIMUM WEIGHT. The former 
is, of course, the present light weight as used on all cars. The 
latter is the limiting weight that should be carried on four axles, 
depending, of course, on their diameters. It is not thought that 
shippers or others will be seriously inconvenienced by this change, 
and, on the contrary, the benefits to the railroads will be consid- 
erable. 

The table entitled “Limits of Axles Based on Maximum Weight 
of Car” shows the present nominal capacity, the designation of 
each of the M. C. B. standard axles, and the load each was de- 
signed for. ‘To this latter weight may be added the weight of 
wheels and axle itse'f, in order to arrive at the permissible weight 
per axle at the rail, as given in the fifth column. The permissible 
weight multiplied by 4 gives the total permissible weight at the 
rail for a car with 4 axie., and column 7 gives, in round numbers, 
the proposed MAXIMUM WLIGHT as recommended by your com- 
mittee. 

It will be noted that for cars of nominal capacity of 80,000 
lbs., the only change is in the center of axle “C,” which should 
be increased 1-16 of an inch. For 70,000-lb. capacity cars it is 
proposed to increase the limits for all diameters of the axle. For 
cars of 60,000, 50,000, 40,000 and 30,000 Ibs. capacity, the lim- 
iting diameters for wheel seat and center would have to be in- 
creased, For cars of 20.0u0 Ibs. capacity the limiting diameter 
of center only should be increased. 

It should be understood, in the plan proposed, that the limiting 
diameters as now given in Rule 23 would hold good for all cars 
having CAPACITY marks, but that where the marking on cars is 
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“All cars to have their light weight and capacity or their light 
weight and maximum weight stenciled on them.” 


TANK CARS. 

Committee—A. W. Gibbs, Chairman; C. M. Bloxham, Robert 
Gunn. 

The Executive Committee, recognizing the fact that the pres- 
ent Recommended Practice of the Association is in some respects 
not adapted to the present state of the art, under date of February 
12, 1906, reappointed the former committee with request that 
revised specifications be submitted for consideration as Recom- 
mended Practice. 

The necessity for this has already been brought to the atten- 
tion of railroads which have issued circulars on the subject of 
tank car interchange, and the reccomendations submitted are 
taken almost bodily from one of the railroad circulars, which 
circular was issued after joint conference of a number of roads 
issuing similar circulars. 

The general specifications consider the trucks, brakes, safety 
appliances, attachment of the tank to the frame and the tests of 
the tank. Following this are the specifications for the application 
of safety valves and the requirements for old tank cars, having 
wooden underframe and for new tank cars. Mention is made 
of the fact that the Pennsylvania Railroad Company has pa- 


tented a design which fullfils the requirements for new tank 
ears. After havine this passed upon by the Eastern Railroad 


Association to make sure that such a car could be constructed 
without liability of patent infringement, the railroad company 
dedicated it to the use of the public. (AMERICAN ENGINEER, 
March, 1906, page 83.) 


HiecH SpPeeD BRAKES. 


Committee—F. M. Gilbert, chairman; C. B. Young, M. Dunn, 
J. J. Hennessey. 

Your special committee, appointed to look into the question 
of our recommended practice for high speed foundation brake 
gear for passenger equipment cars, begs to report as follows: We 
have looked carefully into the matter and find that the gear for 
four-wheel trucks is satisfactory. There are, in our opinion, 
some small changes in the gear for six-wheel trucks which should 
be made before it is passed to M. C. B. standard. The objects 
to be accomplished by these changes are: Means for taking up 
by hand the slack, which accumulates from brake shoe and tire 
wear, more quickly and in smaller increments than is now possi- 
ble. Your committee have in service an arrangement for accom- 
plishing these results, but the information so far collected is not 
sufficient to warrant them in making definite recommendations 
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Proposed Limiting Dimensions. 
Axle. Permissible |} Maximum 
Nom. Cap. Weight of} Permissible} Weights of |/Weight of Journal. Wheel Seat. | Center. 
of Car. Axle and | Weights per| Car and Lad- || Car and 
Lbs. Designa- Load Wheels. Axle at Rail.| ing at Rail. ||Lading at} Calcu- Caleu- 
tion. Lbs. Rail. lated, Proposed.| lated. Proposed. |talculated Proposed. 
100,000 D 38,000 2,200 40,200 160,800 161,000 4.75 5 6.70 6% | 5.73 5% 
80,000 C 31,000 1,925 32,925 131,700 132,000 4.32 4 6.21 6y% 5.32 5% 
70,000 Ss 26,000 1,925 27,925 111,700 112,000 4.15 4 5.89 6 5.03 5% 
60,000 B 22,000 1,675 23,675 94,700 95,000 3.71 3% 5.48 51% 4.67 4% 
50,000 B 18,000 1,675 19,675 78,700 79,000 3.43 3% 5.22 5% 4.51 456 
40,000 A 15,000 1,450 16,450 65,800 66,000 3.10 38% 4.80 4% 4.09 4% 
30,000 A 13,000 1,450 14,450 57,800 58,000 2.97 3 4.58 4% 3.90 4% 
20,000 A 10,000 1,450 11,450 45,800 46,000 2.72 2% 4.19 44% 3.57 3% 
changed to show LIGHT WEIGHT and MAXIMUM WEIGHT the pro- covering the six-wheel truck. The committee would, therefore, 


posed limits, as shown in the table mentioned, would ho!d good. 
It is naturally assumed that cars having the older designs of axles 
will continue to have capacity marks up to the time when the 
axles under them may be changed to the standard axles, at which 
ume the capacity marks would be removed and the MAXIMUM 
WEIGHT substituted. 

Assuming that the plan above described meets with the approval 
of the Association, it would appear necessary to make modifica- 
Uons in both Rules 23 and 74, and the recommendation of your 
committee is that they should be changed to read as follows: 
_“RULE 74. When second-hand axles are applied under condi- 
tions which make them chargeable to the owners, the diameters of 
the wheel seats and center must not be less than, and the diameter 
of the journal must be 44 in. greater than the limiting diameters 
given in Rule 23. If cars are marked with the word ‘Capacity,’ 
the first set of limits must be followed. If cars are marked ‘Max- 
mum Weight,’ the second set of limits must be followed.” 

“RULE 23. Axles less than the following prescribed limits: 


For CARS MARKED WITH “CAPACITY.” 

Capacity of Car. Journal. Wheel Seat. Center. 
100,000 5 ins. 6% ins. 5% ims. 
80,000 4¥% ins. 6% ins. 5 5-16 ins. 
70,000 4 ins. 55@ ins. 4% ins. 
60,000 3% ins. 5 ins. . 4% ins. 
50,000 3% ins. 4% ins. 4% ins. 
40,000 3% ins. 456 ins. 3% ins. 
30,000 3 ins. 4% ins. 3% ins. 
20,000 2% ins. 4% ins. 31% ins. 

“_ For Cars MARKED “MAXIMUM WEIGHT.” 

Maximum Weight, Journal. Wheel Seat. Center. 
161.000 ins. 6% ins. 5% ins. 
132,000 4% ins. 6% ins. 5% ins. 
112,000 4¥Y% ins. ins, 5% ins. 
95,000 3% ins. 5% ins. 4% ins. 
79,000 3 ins. 5% ins. 4% ins. 
66,000 3% ins. 4% ins. 4% ins. 
58,000 8 ins. 4%, ins. 4% ins. 
46,000 2% ins. . 4% ins. , ... 3% ins. 


respectfully ask for another year in which to complete its investi- 
gations, 


LOCATION OF TEMPORARY STAKE POCKETS. 


Committee—A. Kearney, chairman; C. E. Fuller, A. Stewart 
F. H. Clark, T. H. Curtis, J. S. Lentz, W. F. Keisel, Jr., L 
Turner. 

Your committee had scarcely hoped to be able to recommend a 
standard location for temporary stake pockets or even a location 
for a recommended practice; but, through the kindness of some of 
the pipe manufacturers who have manifested a particular interest 
in this work, have been able to secure a suggestion that would 
seem to at least satisfy that class of traffic. and incidentally would 
accommodate lumber shipments except loads handled on twin and 
triple cars, where it is required they be spaced, from center to 
center, not less than 2 ft. nor more than 3 ft. 6 ins., as referred 
to in Rule 48. The latter, however, is somewhat special, and re- 
fers to a shipment usually handled on flat cars, where the stake 
pockets are but seldom in excess of that measurement. 

The cut (not reproduced) shows the longitudinal spacing for 
temporary side stake pockets, which are spaced 5 ft. center to 
center. 


, 


LOCATION OF SIDE AND EXNp LADDERS ON Box AND Stock Cars. 


Committee—W. E. Fowler, chairman; Joseph E. Buker, F. H. 
Clark, T. H. Curtis, W. R. McKeen. 

We believe it is the general practice to locate the roof grab 
irons parallel to the side or end of the car on which the ladder 
may be placed, and are of the opinion that this roof grab iron is 
a sufficient indication as to the location of the ladder. We recom- 
mend that the Committee on Standards be instructed to modify 
the M. ©. B. sheets and rules covering the location of grab irons 
to show the roof grab irons parallel to the side or end of the car 
on which the ladders are located, these grab irons to be placed 
between the limits of 12 or 15 ins. from the edge of the car. 


(Additional Reports will appear next month.) 
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CLASSIFICATION OF LOCOMOTIVE REPAIRS. 


Committee—H. H. Vaughan, chairman; A. E. Mitchell, R. 
Quayle, D. Van Alstyne. 

Your committee appointed to recommend a uniform system of 
classification of locomotive repairs considers this subject to prop- 
erly comprise the following three separate questions: 

1. A classification distinguishing between those engines which 
are in service and those which are under repair. 

2. A classification distinguishing between those engines which 
are under running repairs and those which are under shop repairs. 

3. <A classification distinguishing between the various classes 
of shop repairs. 

The distinction between engines in service and those under re- 
pair was, some years ago, very generally made by considering all 
engines in service which were not under or waiting repairs at a 
main shop or undergoing light overhauling at a roundhouse, and 
this practice, which is in many ways satisfactory, is still in force 
on many roads. With the increasing demands on an operating 
officer for obtaining the maximum service from the power assigned 
to him, it has become customary to establish some limit to dis- 
criminate between those engines from which he should be expected 
to obtain service, and those which, although not actually shopped, 
are held at the roundhouse for a sufficiently long time to make it 
unreasonable to include them in calculating the average daily 
mileage. As it is recognized that engines must receive small re- 
pairs from time to time, it is evidently simply a matter of agree- 
ment as to where the prescribed line should be drawn, but in view 
of the comparisons that are frequently made between one road and 
another as to the percentage of their power that is available for 
service, a uniform definition of this limit is important if such 
comparisons are to be of any value. 

The distinction between running and shop repairs is at present 
largely a question of individual preference. Several roads have, 
however, already arranged their locomotive performance sheets to 
show the costs of these two divisions separately, and as this is of 
considerable importance in statements attempting any accurate 
comparison, it would be of indubitable advantage if uniformity 
could be secured. 

The distinction between the various classes of shop repairs is 
made for two purposes: first to indicate in a general way the 
nature and extent of the repairs made to an engine, and, secondly, 
to allow of a rough measure being obtained of the output of a re- 
pair shop. In neither of these cases is a close definition possible 
without more complication than is either practicable or desirable. 
The detail repairs very to such an extent on engines between which 
differences cannot be specified in any classification having a rea- 
sonable number of headings that, for the purpose of accurate com- 
parison, either of one shop with itself, or of the various shops on 
a system, the costs or times required for specific operations must 
be dealt with, and not those of the accumulation of a number of 
those operations which may not correspond within wide limits 
even on engines which, as closely as possible, would be said to 
receive the same class of repairs. There would thus be but little 
advantage in the use of a uniform classification of shop repairs, 
and the object of this report is consequently to discuss the various 
systems employed and point out their respective advantages. 

To obtain information as to the practice existing in the above 
respects, a letter of inquiry was issued, replies to which are tabu- 
lated below: 


Limit distinguishing Limit distinguish- 
between engines in ser-ing between run- 
vice and those ning and shop 

under repairs. repairs. 
Tires not turned. 


NAME OF ROAD. 


Atchison, Topeka & Santa Fe. 24 hrs. from arrival. ..$50.00 
Atiantic Coast Line....... +. When wanted for run.. 
Baltimore & Ohio........... If held for any repairs.$25.00 


Buffalo, Rochester & Pittsb..24 hrs, from ‘arrival.. Wk. done in r’dh. 
Canadian Pacific............ 24 hrs. from arrival..$100.00 labor. 
Canadian Northern.......... 24 hrs. from arrival..Not out of ser’e. 
Central Railroad of N.. J..... 

Chesapeake & Ohio.......... 12 hrs. from arrival. ..$300.00. 

eS Seer ee 24 hrs. from time arr’d.$50.00. 

Chicago & North-Western....Not ready when wanted.Roundh’se work? 
Chicago, Burlington & Quincy.Shop repairs........ . - $250.00. 

Chicago, Milw’kee & St. Paul. 24 hrs. from time arr’d.Tir’s, flu’sor $200 
Delaware & Hudson......... 24 hrs. from. arrival. .$100.00. 

Denver & Rio Grande........ 24 hrs. from arrival.. 

Duluth, So. Shore & Atlanic..24 hrs. from arrival. .None. 

Grand Rapids & Indiana...... Shop repairs. ....:.; .-Tires or $10.00. 
Tilinois Oemtral .....ccesese oo | eens $100.00. 

Lake Shore & Mich. South’n..4 days from arrival..R’d’e class of wk. 


Mexican Ooentral. .....sssccsecs 24 hrs. after arrival. . None. 
Minneapolis & St. Louis...... Not ready when wanted. Roundh’se work. 
ON Ee eee 24 hrs. from arrival. .$400.00. 

New York, Ontario & West’n.24 hrs. from arrival..By money value. 
Pennsylvania Lines West..... 24 hrs. from arrival. .$10.00. 

Seaboard Air Line........... 24 hrs. from 7 A. M...Not out of ser’e. 
Southern  Paclhec.... .2.cccsess Held for rep’rs o’er $75.$75.00. 

OS a eee Held for rep’rs o’er $75.$75.00. 

2. 


The committee recommends that engines should be considered as 
under repairs if not ready for service within twenty-four hours of 
their time of arrival at the roundhouse, or in the case of engines 
assigned to regular runs or in helper or switching service, if not 
ready for their run. - 


A classification distinguishing between those engines which are 
under running repairs and those which are under shop repair. 
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The table shows very little agreement with reference to the dis- 
tinction between running and shop repairs, and illustrates, what 
has previously been mentioned, that this is very largely a question 
of individual preference. In its broadest sense the division should 
be made by terming those repairs which are incidental to the main- 
tenance of an engine in service and the amount of which is ap- 
proximately proportional to the miles run by the engine, running 
repairs, and those in which a number of the parts of an engine 
are repaired or renewed to place it in condition for making a 
further number of miles, shop repairs. The amount of the shop 
repairs is evidently independent of the miles run in the month 
during which they occur, and its nature is that of an occasional 
as against a continual maintenance charge. A further condition 
must also be observed, that repairs of sufficient magnitude to be 
individually worth analysis should be considered shop repairs, as 
running repairs are very generally reported as a total monthly 
sum and no record kept of the cost of each shopping. On some 
roads this represents simply the difference between work done in 
the shop and in the roundhouse, while on others, where main shops 
are conveniently situated, it is quite usual to do repairs in them 
that are essentially running repairs, while in many cases, also, 
work of considerable magnitude is handled in the roundhouse: and 
to obtain uniformity some more definite limit than this must be 
established. 

While this cannot be done with any logical accuracy, it is eyi- 
dently in accordance with general practice to define it by the 
amount of money expended, and, if accounts are to show the cost 
of running and shop repairs separately, it is preferable that this 
represent the estimated rather than the actual cost. 

In that case, when an engine is reported under repairs it is at 
the same time reported as under shop or running repairs, as the 
judgment of the foreman may determine, and the cost of the work 
booked accordingly. On this account there is also an advantage 
in basing the limit on the value of the labor expended, in place of 
on the total of. material and labor, as it can in general be more 
closely estimated, and in repairs of this nature the cost of the 
labor is also a better indication of the extent of the repairs effected 
than is the total cost of material and labor. On this basis your 
committee considers it may be stated that repairs on which the 
labor is under $50 might safely be described as running repairs, 
while those on which it is over $100 would certainly be of sufficient 
importance to warrant them being individually reported and con- 
sidered as shop repairs; and in view of the constantly increasing 
size of locomotives and the desirability of avoiding unnecessary 
complication it would select the higher limit as preferable. 

Running repairs are those, whether made in shop or roundhouse. 
in which the estimated labor does not exceed $100. 


ive 


A classification distinguishing between the various classes of 
shop repairs. 

The system in use for classifying shop repairs varies with each 
road or group of roads reporting. What may be termed the mone} 
system is in extended use, in which the class of repairs is gradu- 
ated by their cost, varying frequently with the size of the engine. 
It is difficult to see what object is served by a classification of this 
nature, as it affords no information as to the work done on the 
engine, and the shop output can only be measured by the total 
sum expended. If, for instance, on any class of engine a No. 2 
repair is defined as one costing between $1,500 and $1,000, while a 
No. 3 costs between $1,000 and $500, and one shop is doing the 
same class of work for $900 that another does for $1,100, the first 
shop would only receive credit for a No. 3 repair, while the other 
would be credited with a No. 2, so that evidently this method 1s 
of no use as a measure of output. It may be objected that no 
classification can be of any use, but this would appear to be about 
the only argument justifying a classification by cost. 

The simplest, and what may be termed the most primitive, meth- 
od is that where repairs are classified as light, general and heavy, 
but it is evident that such a classification does not afford specific 
information with regard to the work done, whether tires were 
turned, tubes reset, and the extent to which the machinery and 
boiler was repaired. It has therefore been developed by increasing 
the number of classes up to six or eight, each class defining such 
combinations of repairs as are found to usually accompany each 
other. A good example of this system, which may be termed the 
numerical, and which is representative of that used by many roads, 
is herewith presented: J 

Class 1 repairs contemplate a new boiler, and all necessary work 
in addition thereto. 5 

Class 2 repairs cover. new firebox, tires turned or renewed if 
necessary, and: all necessary. machinery repairs. 

Class 3 repairs; all flues reset or renewed, tires turned or Te 
newed, and necessary machinery repairs. 

Class 4 repairs; flues reset or renewed, either full or part set. 
and necessary repairs to machinery. had 

Class 4a repairs; one-third or less flues reset or renewed, tires 
turned or renewed, and necessary machinery repairs. ; 

Class 5 repairs; tires turned or renewed, and such machinery 
repairs as are necessary. : ' 

Class 5a repairs; any repairs which are not included 10 ot 
above classes, except accident repairs. Class 5a repairs is genera” 
Wy machinery repairs of which the labor cost amounts to more than 

0. 

Class 6 repairs; repairs which are due to accident and for W 
the motive power is not responsible. ; he 

This type of classification has the objection that in spite of - 
number of classes of repairs, the information obtained is quite © 
definite. The classes of repairs Nos. 1, 2, 3, 4 and 5, inclusive 
vary simply according to the amount of boiler work performed, a 
the information obtained is that tires have been turned and @ 
chinery repaired with the following boiler work: 
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Class 1, new boiler. 

Class 2, all tubes reset. 

Class 8, new firebox. 

Class 4, one-third or less tubes reset. 

Class 5, no tubes reset. 

No distinction is thus made between an engine having side sheets 
and front tube sheet removed and one in which no firebox work 
is done, and it would certainly appear that such differences should 
he recognized in any Classification for the purpose of obtaining 
definite information. A further objection is that Classes 4 and 
> are the only ones in which any distinction is made as to the 
extent of the machinery repairs, as in those classes tubes are not 
turned or renewed; but otherwise no information is obtained as 
to whether machinery repairs are light or heavy, and in view of 
the common practice of giving engines intermediate repairs to ma- 
chinery, it would certainly be an advantage to indicate what was 
done. It would, however, on this system introduce at least three 
additional classes, as Classes 3, 4 and 5 repairs might each in- 
clude light or heavy machinery repairs. If this were done there 
would then be ten classes of repairs, without including those re- 
quired if the firebox work was more closely specified, and the 
tabulation o£ those to present any intelligent comparison of shop 
output would certainly be exceedingly difficult. While, no doubt, 
the system has worked exceedingly well, especially on roads where 
the conditions were more or less uniform and the repairs were very 
generally capable of classification under two or three numbers, it 
has evidently the fault of specifying by a number each combina- 
tion of repairs to boilers and machinery, and necessarily becomes 
complicated if the combinations vary from time to time. 

An analysis of this system shows that the various elements en- 
tering into the above classification are as follows: 

1 New boiler. 

2. New firebox. 

3. <All flues reset. 

4, One-third or less flues reset. 

» No tubes reset. 

6. Machinery repairs with tires turned. 

7. Machinery repairs without tires turned, 

These various elements have been combined in seven different 
ways covering those most likely to occur in service, but from the 
ibove discussion other elements might with advantage be intro- 
duced as follows: 

S. One firebox sheet renewed. 

% ‘Iwo firebox sheets renewed. 

10. ‘Three firebox sheets renewed. 

ll. lour firebox sheets renewed. 

12. Tires turned with general repairs to machinery. 
Ii. ‘Tires turned with light repairs to machinery. 

When this is done the number of combinations that may occur 
becomes far more numerous, as either 8, 9, 10 or 11 may occur 
with 6, and with either 12 or 15 into which 6 has been divided, 
wd as information as to these elements is certainly required to 
define the repairs received by an engine, the numerical system 
practically becomes unwieldy, and it has on several roads been 
developed into the divisional system in which a combination of 
lellers or numbers is used to indicate the repairs received. 

An inspection of the various elements enumerated above shows 
that they may be divided into three divisions—machinery, tubes 
ind firebox, as follows: 

Machinery repairs : 

1. General repairs to machinery with tire turning. 

*. Light repairs to machinery with tire turning. 

% Light repairs to machinery without tire turning. 
Flue i pairs : 

l, All reset. 

2. Part reset, 

Kirebox repairs : 

l One sheet. 

« Two sheets. 


4 Three sheets. 
4. Four sheets. 
» Five sheets. 
Un the divisional system, in place of specifying certain com- 
mitions of these elements and assigning a number to each com- 
bination, the class of machinery tubes and firebox repairs effected 
ire mentioned separately, as, for instance, an engine having a gen- 
tal repair to machinery, all tubes reset and two firebox sheets 
renewed said to have a No. 1 machinery, No. 1 tube and Noa 2 
itebox repair. ‘This may be abbreviated to M. 1, T. 1, F. 2, or 
ore simply to 1-1-2, providing zero is understood to mean no re- 
Milts, and the class of repairs received by an engine within the 
‘mits of definition included in the list of elements is thus con- 
“isely and clearly determined. It is evident that this system does 
hot attempt any closer definition of the class of repairs received 
~_ does the numerieal, but it states them in a more convenient 
“Ay, and also enables reports to be more closely arranged. 

The heading required for reporting engines receiving repairs at 
MY Station is as follows: 


| 


—,.. 





* : ! 
Engine OTHER INFORMATION AS REQUIRED. 


: CLASS OF REPATRS. 
Number — 





M. ‘es F. 








1,000 1 
——,. - 





The eta: ‘ 4 ‘ . 
Py Statement of engines turned out at various points during 
Y period is as follows: 
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Machinery. Tubes. No. of Jther information 
Firebox as to days or 
Sheets. under repairs, 
Shop. —— running repairs, 
1 | 2 3 1 2 ete. 
New York 17 12 8 22 1 12 





It will be noticed that the report of engines receiving repairs 
defines the work done to each engine, while the statement showing 
the repairs made at each shop does not connect the repairs made 
to each engine, but simply summarizes the amount of work turned 
out. 

This summary does, however, show the number of general, in- 
termediate and light machinery repairs each period, the number 
of tubes reset or part set, and the total number of firebox sheets 
applied, and thus affords as clear a statement of shop output as 
can be obtained without going into greater detail, and also, when 
totalled for all shops in a district, enables a fairly close estimate 
to be made, as to whether the required amount of shop work on 
the system is being obtained. 

It may be objected to, and with good reason, that a classification 
of this nature does not define the repairs received with sufficient 
accuracy to allow of fair comparisons to be drawn; as, for in- 
stance, one engine receiving No. 1 machinery repairs may require 
a new driving axle, a new pair of cylinders and frame taken down, 
while another receiving the same class of repairs may not require 
any of those especial items, or that a firebox sheet may mean a 
flue sheet on one engine and a side sheet on another; but the only 
answer can be that any system going into such details would be- 
come so complicated as to defeat its object, and that such informa- 
tion must be obtained from the work report and not from the 
statement of shop repairs. 

‘Lhe latter is and should be a general summary, and the explana- 
tion of the amount of work performed can safely be left to the 
man whose output is not fairly allowed for. 

One important point to consider is the allowance that should be 
made for the size of the engines repaired, as it is obviously true 
that the large and heavy locomotives now being used cannot be 
either repaired or maintained for the same amount as smaller en- 
gines. I*rom the point of view of the shop alone probably the 
best comparative unit for this purpose would be the weight of the 
engine, as this determines the amount of material it is composed 
of, and is consequently a measure of its cost and also of the cost 
of the labor necessary to repair it. ‘There are, however, many 
reasons for using a unit for repairs which is also to be used for 
general purposes, and your committee feels that, while not strictly 
included in this subject, reference may be made to the tractive 
power mile introduced by Mr. A. A. Goodchild, when auditor of 
statistics on the Canadian Pacific Railway, which has many ad- 
vantageous features. On that road the tractive power is expressed 
in the usual way as a percentage, an engine shown as 100 per cent. 
having a drawbar pull of 20,000 ibs. calculated at 85 per cent. of 
the boiler pressure. An engine having a tractive power of 30,000 
lbs. is shown as making 1.5 100 per cent. miles for each mile it 
runs, and the cost of repairs is calculated both for the locomotive 
mile and the 100 per cent. locomotive mile. This unit is also 
used in a number of other ways, but the above example will illus- 
trate its principle. The test of two or more units is their approx- 
imation to the truth, and in comparing those suggested for the 
comparison of locomotive repairs, the miles, the engine ton-mile 
and the tractive power, or, as it may be called, the 100 per cent. 
mile, the mile may be first eliminated, since with engines varying 
in weight in the ratio of three to one it is evidently inaccurate. 
Considering the 100 per cent. mile as against the engine ton-mile, 
if two engines weigh the same, but one is a consolidation, the 
other a ten-wheeler, the consolidation will cost more to repair. On 
the engine ton-mile basis the allowance would be the same, on the 
100 per cent. mile basis the consolidation will obtain a greater 
allowance, which will to a certain extent compensate for its greater 
cost of upkeep. If, again, two engines of equal weight are com- 
pared, one passenger and one freight, the freight engine will cost 
the larger sum per mile. On the 100 per cent. mile basis this is 
partly compensated for by the increased tractive power, and this 
unit may therefore be said to be the closer. Your committee does 
not consider it necessary to define the tractive power which con- 
stitutes 100 per cent., as that is unimportant, provided it is known 
and allowed for; but in view of the merits of the tractive power 
or 100 per cent. mile as a unit, it would recommend that the same 
unit be used in allowing for the output of a shop. By including 
this factor the statement of engines receiving repairs at any point 
in place of showing the number of engines actually receiving No. 
1, 2 and 3 machinery repairs, etc., would show the equivalent num- 
ber of 100 per cent. engines receiving such repairs, and a 50 per 
cent. engine counting as 0.5 and a 150 per cent. engine as 1.5 100 
per cent. engines turned out,.and so on, and your committee then 
considers that the output of the various shops would be measured 
as closely as is practicable without objectionable complication. 


LOCOMOTIVE LUBRICATION. 


Committee—E. D. Bronner, chairman; R. F. Kilpatrick, C. 
Kyle, R. D. Smith. 

This subject is of vital importance to every railroad company, 
and, as the information at hand does not warrant us to draw 
definite conelusions in all cases, the report should be considered 
as a preliminary one. 

The committee, in investigating the subject, divided the work, 
so that each member could devote his time to one phase of the 
subject. Consequently the report represents the combined effort 
of the committee. 
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A PROPER LUBRICANT FOR HIGH STEAM PRESSURE AND SUPERHEATED 
STEAM, 

For locomotives with steam pressure as high as 225 lbs., or 
those using superheated steam, the temperature of which is as 
high as 600 deg. F., the ordinary valve oil has been found by ex- 
perience to be quite satisfactory. The problem is to deliver the 
oil in proper quantities to the place where needed. 


ECONOMY IN INTERNAL LUBRICATION. 


In order that the engine parts may perform their work properly 
and without undue wear or heating, lubrication here should not 
be stinted. Dry valves and cylinders mean rapid wear of the 
surfaces of contact in the steam chest and cylinders, besides ex- 
cessive trouble with the valve motion parts. An attempt to get 
even at the minimum of oil used for internal lubrication is apt 
to result in hot or slipped eccentrics, and broken eccentrics, eccen- 
tric straps, links, transmission bars, rockers, valve stems and con- 
nection pins, in addition to the trouble just mentioned. Aside 
from increased machine friction, the performance of the engine is 
affected. Hard running valves cause a derangement in steam dis- 
tribution; and worn packing in valve chambers, cylinders, or at 
rods, causes a loss due to leakage. 

With the slide valve locomotives there is not so much danger 
of these troubles becoming excessive, because the jar of the reverse 
lever is such an annoyance to the engineer that he at once exerts 
his energy to seeing that the valves are properly lubricated. 

With piston valve locomotives the internal lubrication may be 
much below that required without any indication from the reverse 
lever. Under these conditions the annoyance comes to the man 
responsible for maintaining the locomotives, and the cause of the 
trouble may have been operating for a long time before being dis- 
covered, or indeed may be lost sight of altogether. In other words, 
with slide valve engines, when the oil allowance is just sufficient 
or only a little in excess of what is needed, the engineer is more 
apt to keep the valves supplied with enough oil to prevent hard 
service to the machine; while, with the piston valve engines he is 
not so able to tell that the valves need oil, and no one knows that 
the parts have been running too dry until trouble comes through 
heated bearings, or worn and broken parts. 

Summarizing: For internal lubrication seventy miles per pint 
for large freight locomotives and eighty miles per pint for large 
passenger locomotives, would seem to be the amount needed to 
lubricate properly. The amount to each class depending upon the 
speed at which the locomotive is running. In bad water districts 
the oil allowance should be increased about 25 per cent. 


ECONOMY 1N EXTERNAL LUBRICATION, 


The use of grease on crank pins and driving axles seems to offer 
the best solution of how to decrease the cost of external lubrica- 
tion, and at the same time secure the better results. 

Information gleaned from four years’ experience with 203 loco- 
motives, fully equipped for grease lubrication during all or part of 
that time, would indicate that to lubricate pins and driving axles 
with grease instead of oil reduces the cost of external lubrication. 
Along with the reduction in cost there has been a decided decrease 
in engine failures due to hot bearings. Journals lubricated with 
grease are less apt to be cut, and cut journals require turning. 
Hence grease lubrication increases the mileage between turning of 
axles and pins. The action of a grease lubrication system applied 
to driving boxes is practically automatic. On this account its 
action is independent of whim or neglect of the engineer, and it 
applies lubricant at the time it is needed in approximately the 
right quantities. Some objection has been raised to the use of 
grease as a lubricant on account of increased machine friction. 
Within the experience of your committee it has never been found 
necessary to reduce the tonnage rating of a locomotive on account 
of changing from oil to grease. It would seem, therefore, the rea- 
sonable conclusion that this effect is slight, and in view of the 
material advantages coming from the use of grease, need not be 
eonsidered. 

As a general résumé of this phase of the subject, grease as a 
lubricant on locomotives gives results about as follows: 

(a) Reduces engine failures due to heated journals and pins. 

(b) Reduces cost of lubrication. 

(c) Reduces cost of labor incident to inspection, cleaning and 
renewals of lubrication packing. 

(d) Reduces delays incident to oiling. 

(e) Reduces cut journals incident to oil lubrication. 

(f) Possibly produces a slight increase in machine friction. 

THE CONSIDERATION OF STANDARD FITTINGS FOR LUBRICATORS. 

To facilitate the use of different lubricators on the same rail- 
read we would propose a standard as to relative location of hold- 
mg arm shoulder and oil and steam connection joint faces; and a 
system of standard fittings and joints for all connections. 


LUBRICATORS VS. PUMPS. 


Data collected from twelve different systems would seem to in- 
dicate that pump lubricators of whatever description are still in 
a state of imperfection, and that quite as good results have been 
ebtained by using the ordinary sight feed lubricator, even on super- 
heated locomotives. 

LOCOMOTIVES. 


SUPERHEATED STEAM ON AMERICAN 


INDIVIDUAL PAPER, BY MR. F. J. COLE. 

The theory of the superheater has been presented by Mr. H. H. 
Vaughan, in his paper before this Association last year. The 
general subject of superheating, as applied to locomotives, was 
admirably presented by Dr. W. F. M. Goss before the Franklin 
Institute in February, 1905, and published in the September 
journal of that body. In his paper on “Superheated Steam on 
the Canadian Pacific Railway,’ presented before the New York 
Railroad Club in April, 1906, Mr. H. H. Vaughan recorded the 
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results of service experience with a very large number of super. 
heaters on that road. No attempt will be made here to go oyer 
the ground so well covered by others. 

At the present time it can be asserted confidently that the appli- 
cation of the superheater to American locomotives has come to 
stay. <A sufficient time has now elapsed since its more extended 
application, which has taken place in the last three or four years, 
to justify this assertion. ‘The locomotives so equipped have been 
distributed over a _ sufficiently wide area to include, generally, 
all sorts and conditions of service, so that the various kinds of 
fuel, water, local conditions, ete., necessary to consider in the 
—— working of locomotives, have been included in these 
trials. 

While some discouraging conditions, such as the accumulation of 
iron slag on the outside ends of the superheater tubes, caused 
apparently by an excess of iron in certain grades of coal, haye 
been met with in two or three instances, yet on the whole the con- 
sensus of opinion from various railroads confirms the statement 
that superheating, as applied to locomotive engines, is correct in 
principle and theory. ‘The economies obtained in fuel and water 
are considerable, and superheating, generally, may be considered 
as a substantial improvement in the operation of locomotives under 
American conditions. 

Following the practice abroad, force feed lubrication was at 
first considered necessary, and the principal makes of these lubri- 
cators, both foreign and domestic, were used in order to determine 
which kind was best adapted for the purpose. Experience has 
shown that the usual type of sight feed lubricators, with in- 
dependent feeds to each inlet of the cylinders, give very good re- 
sults and the valves and cylinders, on a number of superheater 
locomotives now running are successfully lubricated in this man- 
ner. Two lubricators are usually employed, with three feeds for 
each cylinder, two of the feeds going to the ends of the piston 
valves and one to the center and top of the cylinder barrel. 

The temperature of saturated steam at 200 Ibs. pressure is 
387 deg., and with 150 deg. of superheat, the temperature of the 
steam will be 537 deg. It would appear that this is somewhat 
higher than the flashing point of the valve oil in regular use 
and it is probable that some of this is vaporized before the 
valves and metal surfaces are properly lubricated. This is offered 
as a possible explanation of the slight increase in oil consump- 
tion in lubricating valves and cylinders of locomotives equipped 
with superheaters. 

The circulation of steam in the type of superheater which the 
American Locomotive Company first developed was produced by 
an internal circulating tube, commonly known as a Field tube. 
The boiler or fire tubes were 3 ins. O. D., the superheating tubes 
1% ins. O. D. and the circulating tubes 1 1-16 ins. O. D. This 
style of superheater was the first one applied by the American 
Locomotive Company to a New York Central Atlantic type en- 
gine in June, 1904, and is illustrated in the AMERICAN IHNGINEER 
of September, 1904, page 338. This superheater is still in service, 
and the locomotive to which it is applied is running fast express 
trains between Albany and New York. 

A similar arrangement with the same size tubes was soon after 
applied to some Canadian Pacific consolidation locomotives. For 
a few subsequent applications the fire or boiler tubes were in- 
creased to 3% ins., with a view of raising the temperature by 
increasing the area of the flow of the gases. 

In the majority of cases the later forms of superheater applied 
by the American Locomotive Company have been of the return 
bend system, with boiler or fire tubes 5 inches O. D., and four 
superheating tubes 1%ins. O. D., 15-16 in. I. b., united in pairs 
at the firebox end with return bends. A much larger number of 
locomotives have been equipped with this later arrangement than 
with the original circulating tubes, and some sixty equipped in 
this manner are now in successful service. An average super- 
heat temperature of 130 deg. has been usually obtained by this 
arrangement in passenger service. ‘The temperature was _ taken 
at the steam chest by means of accurate instruments, and for this 
purpose high-grade thermometers with the bulbs immersed in 
tubes containing heavy oil were used. 

With this degree of temperature substantial economies in fuel 
and water have been obtained. A later development of this style 
of superheater is shown in Fig. 1, in which the joints between 
the vertical headers and tee pipe are made by means of cast-iron 
ball-joint rings, each header having independent bolting, so that 
it may be put in place or removed without interfering in any was 
with the others. One advantage of this design is that in cas? 
any of the large boiler tubes require resetting at the front en. 
or renewing, it can be readily done by the removal of one sec 
tion without interfering with the rest of the apparatus. The it- 
dependent or’ sectional vertical headers are especially designed 
with this end in view. The tubes at the firebox end are connected 
together by return bends, funnel shaped, presenting the least pos 
sible obstruction for the accumulation of slag or cinders. For the 
ready removal of any foreign substance, it can be easily seen that 
a flue auger or cleaning rod may be used and the flues freed 
from accumulations to better advantage with this form than with 
an ordinary return bend. The design of this is shown in Fig. 2. 
The joints of the superheater pipes with vertical headers are made 
by the simple method of expanding by means of a roller in 3 
similar manner to ordinary boiler tubes, the roller for this pur 
pose being inserted in the hole in the front of the header, whicl 
is afterward closed with a screw plug with square end. 


TestiInNc ApPARATUS.—For the development of the latest de 
sign, a testing apparatus was constructed so that the efficient! 
of various forms of superheating tubes could be demonstrate’ 
Briefly it consists of a 12-inch wrought-iron pipe 20 ff. 11 1 
long, closed at the ends with flanges and heads. In the cente! 
of these heads a single 5-inch O. D. pipe is expanded to represent 
one complete unit of the apparatus, as applied to a locomotive 
At one end it is provided with a sheet-iron box to represent A 
smoke-box of a locomotive, and to contain the saturated _ 
superheated steam headers. The 12-inch tube was filled with ho 
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water under pressure connected to a stationary bviler. At the 
other end a small oil burner, similar to those used in shop fur- 
naces, was used. A tank mounted on a platform scale, containing 
oil, was connected by means of rubber hose and provided with air 
pressure for atomizing the oil. Thermometers were inserted at 
different points to measure the temperature. The saturated steam 
was kept at a uniform temperature and arranged to enter and 
discharge through diaphragms of uniform dimensions. A calori- 
meter was used for determining the amount of moisture in the 
steam and the test generally conducted so as to eliminate, as 
far as possible, all errors. 
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The amount of superheat obtained was measured by high-grade 
thermometers, with bulbs immersed in heavy oil, and the efficiency 
ol the different systems determined by the number of B. T. Us. 
absorbed by the superheated steam. ‘The original Schenectady 
superheater with the flow of saturated steam through the cir- 
talating tube and the superheated steam in the same direction as 
the flue gases, gave a figure of 39 to the basis of 100 for the 
oe attained by the design shown in the illustrations. With 
the direction of the flow reversed, the figure obtained was 70, 
Which would appear to indicate that a substantial gain is effected 
Y Causing the saturated steam to flow in a direction opposite to 
the flue gases, 
ar the other hand, under certain favorable conditions, in which 
= uel causes no clogging up of the tubes, the original arrange- 
— with 3-in. fire tubes has given very favorable results, an 
— temperature of between 105 deg. and 110 deg. at the 
tient chest being obtained, and the maximum temperature at 
trips “0 deg. or 30 deg. in excess. In a test extending over many 

. carefully made to eliminate as many errors as possible, a 
ue saving of 17 to 19 per cent. was effected. 
‘ Prairie type passenger engine equipped with the later form 

return bend superheater has been running on the L S. & M. §. 
ml . passenger service for several months, and while no accu- 
am ests have been made, it is the opinion of the men in close 
ef at hae this engine that there is a saving in fuel and water 
tannin cast 15 per cent., and a substaatial improvement in the 
live g and operation of this engine. It is considered a very 
main and fast engine, and is able to handle the heavy passenger 
“eloped apparently greater ease than similar engines not so 

On the Canadian Pacific Railwa i 

} é y fifty-five ten-wheel freight 
engines have been equipped by the American Locomotive Ca 
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pany with a similar form of superheater, but some improvements 
have since been made in the joints and bolting. These are work- 
ing well and showing economies at least equal to compounds. 

Absolute perfection of detail is too much to expect in_so short 
a time in the application of so radical a principle. Since the 
theory of a superheater was presented before this Association last 
year, facts from experience have become available which tend to 
confirm the opinion that future locomotive development is to in- 
clude this principle. 

This opportunity to comment upon the very satisfactory atti- 
tude of the Canadian Pacific Railway toward superheating must 
not be allowed to pass. At the present time railroads owe much to 
Mr. Vaughan for his courageous adoption of superheating on so 
large a scale, because it is only through large scale experiments 
that the information so greatly needed in matters of this kind 
can be secured. 







At the present time superheaters are in service upon or being 
built for the following railroads: 


CI PN dad dha tah ercaendce dewateaseues 186 
CC Ge PUNO CUUNNOEE ccide sd cacnceuquaerecedun 2 
Chicago, Rock Island & Pacific...........cccceee. 6 
Lake Shore & Michigan Southern................. 2 
Delaware, Lackawanna & Western................ 1 
Chicago, St. Paul, Minneapolis & Omaha........... 3 
I CRIN wc doe de. saannds- ae vacatentenenl 1 


Boston & Maine 
Northern Pacific 
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and while some reports are better than othérs, the 
3 e re 5 resultant of 
all the trials justifies the statement that railroads are perioctly 
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safe in taking into consideration this feature for new power and 
for renewals of old power. 

In connection with superheating it is possible to reduce boiler 
pressure without loss of power and in further experience this may 
become an important factor. ‘hus far superheaters have been 
applied to existing designs and the application has, in general, 
been an adaptation of superheating, but the time has come for 
a consideration of designs prepared especially for superheating. 
This may or may not result in a reduction of boiler pressures, 
but the possibility of reducing pressures becomes important in the 
application of superheaters to old locomotives, the boilers of which 
are weakened by age and unequal to the task of maintaining high 
pressures. For example—by equipping an old locomotive, orig- 
inally over-cylindered, with a superheater, the boiler pressure may 
be reduced to a reasonable extent without sacrificing power, thus 
adding some years to the effective life of locomotives, provided the 
cylinders and running gear are in condition to warrant the ex- 
penditure. This phase of superheating has not received the atten- 
tion which its important merit deserves. 

The attention of the writer was recently called to an operating 
advantage offered by the superheater which, perhaps, has not 
been fully appreciated. In the case referred to it is found pos- 
sible for the superheater locomotive on a long passnger run to 
pass one of the customary coaling and watering stations without 
stopping. On this particular road the single application of super- 
heating makes it exceedingly popular with operating and mechani- 
cal officials. If trains hauled by superheater locomotives are 
not increased in weight it may become possible to effect a ma- 
terial saving in certain localities from the economy thereby ob- 
tained. 

Whether or not present types of superheaters prevail is not 
important in the present discussion. It is important for the 
principle of superheating to receive attention particularly from 
those who are now facing or are soon to face the necessity of in- 
creased capacity of locomotives with increasing weight and other 
limitations. From the standpoint of capacity the superheater 
seems to have come opportunely, because while it may be possible 
to increase the weight of both passenger and freight locomotives, 
it is desirable to have recourse to some other means. for increas- 
ing capacity. .3s the country builds up into larger communities, 
traffic requirements are sure to increase, and anything which tends 
toward an increase of locomotive capacity should be earnestly 
welcomed. From the standpoint of augmented capacity, super- 
heating is of great interest to American railroad men at the pres- 
ent time. 

The first successful superheater applied on this continent was 
in 1899. At the present time 205 locomotives are equipped, or 
being equipped, with this device. That superheating has made 





such progress in so short a time is, of itself, remarkable, and 
it is fair to expect its satisfactory development from present 


experience. 
ELECTRICITY ON STEAM RAILROADS. 


Committee.—C. A Seley, Chairman; W. R. M’Keen, Jr., L. R. 
Pomeroy, ©. F. Street, F. J. Cole. 

The instructions of your Committee on Electricity on Steam 
Railroads read as follows: The committee to consider and present 
to the Association the relative advantages of the different systems 
of electric traction now in use as applied to interurban and subur- 
ban lines; also, as far as possible the relative cost of operating 
such lines by electricity and steam. ‘The committee are also 
instructed to include in its investigations the different systems 
of gasoline, gasoline-electric and steam motor cars. 

It is perfectly apparent that the density of traffic is the ruling 
factor as to whether the steam or the electric road will prove the 
more profitable. 

It is quite well known on old established lines what the nas- 
senger returns will be with fairly steady business conditions, 
provided there is no change in the train accommodations, but if 
there is an increase in train service it is almost sure to build up 
an induced traffic, the amount of which is difficult to estimate. 
Unless, therefore, there is a reasonable basis of expectation for 
such traffic, the steam railway that can fully care for its own is 
not in need of a new system, and the expediency is doubtful. 

It is believed, therefore, that where there is a sufficient density of 
traffic it will pay steam railroads to handle their local suburban and 
interurban travel electrically, giving frequent trains and frequent 
stops, equaling the convenience and accessibility of trolley lines, 
for which the public does not have to stop to consult time tables, 
buy tickets and go to inconvenient points to get on trains. Traffic 
of this kind should have its separate tracks, as it would get in the 
way of fast through trains and itself would be impeded by slow 
freight trains using the same tracks. 

It would be possible to make a combination service in some 
territories, running slow freight though at certain hours when 
travel was light, or if the character of the freight would permit. 
to have special separate freight units which could keep out of 
the way of passenger traffic. As before stated, the particular 
class of service and the system to be used must be chosen with 
special reference to the situation, and these vary so that no general 
rule or information will apply. 

It is our belief, however, that few situations will figure out 
profitably with the combination service, and that if electrification 
is warranted for passenger traffic, that a complete change will be 
desirable, except possibly where there is through travel involved 
also. 


RELATIVE ADVANTAGES OF DIFFERENT § 
TRACTION NOW IN U5 






STEMS OF ELECTRIC 


By far the greater portion of present car equipments are for the 
use of direct current, but of late alternating current has entered 
the field and there are some very interesting single-phase opera- 
tions, the motors employed being capable of running on either 
direct or alternating current, and by having suitable transformers 
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on the cars, high line voltage may be carried, thus reducing the 
cost of distribution. : 

Long distance distribution is best accomplished by alternating 
current of high voltage, and if direct-current motor equipments 
are used the current is transformed at substations at suitable 
intervals and generally not over ten miles apart. These 
stations are equipped with transformers for stepping down the 
voltage, and with rotary convertors for changing the current to 
direct at suitable voltage for the line. 

Substations on lines employing single-phase machinery haye 
only the transformers, no rotaries being required, and this also 
cuts off cost of attendance except occasional inspection, 

The single-phase operation is economical on account of high 
voltage used on the line and cheapens very much the cost of dis- 
tribution from the substations, there being no difference between 
the power station and substations. The car equipments, hovw- 
ever, are more expensive than direct-current apparatus, so that, 
assuming both to be of equal efficiency, the number of equipments 
and apparatus required must be considered, and their extra cost 
weighed as against the iow cost of direct-current machinery and 
more expensive distribution to the line. 

GASOLINE, GASOLINE-ELECTRIC AND STEAM MOTOR CARS. 

Some time prior to the development of electric interurban rail- 
ways the steam motor car or dummy, in many cases hauling a 
trailer, was used to a moderate extent, but at the present time 
few of these remain. In response to a demand from railroad 
managers for a motor car to operate on branch lines and special 
situations there has been recently a development of motor cars 
employing gasoline in an internal combustion engine, this engine 
either directly driving the car or driving a dynamo to generate 
current to be used for driving motors in the trucks. Some build- 
ers interpose batteries between generator and motors to store 
the current when it is not all needed for propulsion, and to assist 
in starting on grades when the generator capacity may be insufli- 
cient. There is very great flexibility and convenience in this 
combination, but it is attained at very considerable expense and 
complication, and requires unusually skilled attendance not com- 
monly available in railroad service. 

The examples of the gasoline engine, electric generator, battery 
and motor types are the cars of the St. Joseph Valley Traction 
Company’s line, built by F. M. Hicks. and the Strang car (AMkER- 
CAN ENGINEER, March, 1906, page 103), that lately made a sue- 
ful run from New York to Kansas City. The gasoline engine on 
these types is set to run at a constant speed, and this characteris- 
tic is essential for the best economy of the internal combustion 
engine. The size of the engine used may be proportioned to the 
average power required for normal operation, and the speed 
variation and excess of power above normal requirements may be 
supplied by the battery equipment, which also comes into play for 
lighting and short movements and would also be available to bring 
the car in in case of a breakdown of the engine or generator. 

The gasoline-electriec type not employing batteries is illustrated 
by the D. & H. car. (AMERICAN ENGINEER, March, 1906, page 88) 
recently built by the General Electric Company. The generator on 
this type of car has to be equal to the maximum requirements. 
in order to vary the current for the conditions to be met, the 
field excitation is handled by a separate exciter, chain-driven from 
the main generator. The controller is semi-automatic and can be 
set for any predetermined maximum acceleration, and the speed 
of the car is governed by varying the field strength of the gener- 
ator. The speed of the engine remains constant after acceleration. 
This application is very ingenious and effective, and we under- 
stand that the car has been put into regular service between 
Schenectady and Saratoga. 

The Union Pacific motor car (AMERICAN ENGINEER, May, 106, 
page 187) representing the direct mechanical drive application 
of gasoline power, is driven by a six-cylinder reversible gasoline 
engine, with crank shaft at right angles to the length of car: a 
sprocket mounted on same, driving a special chain, transmits the 
power direct to the driving axle through a second sprocket at- 
tached to the axle. The chain easily shows a transmission 0! 
power with an efficiency of ninety-seven per cent., which clearly 
demonstrates that this method of transmission is very close to the 
maximum efficiency possible. ; 

For the initial start of car, or putting it in motion, a reducing 
gear is used, and, until the car attains a speed of six or seven 
miles per hour the economy of this transmission is somewhat re- 
duced; but, as the use of the gear is only temporary and lasts 
only a few seconds, it can almost be left out of consideration. 

The roof of the Union Pacific motor cars is 24 inches lowet 
than the standard height of coach roof. The car being built of 
steel, with pointed end and smooth exterior surface, the wind 
resistance is materially reduced, enabling 100 horse-power gas» 
line engine to drive car at the rate of sixty-five to sevently miles 
an hour. 

The car framing is a combination of steel shapes and braces. 
the whole tied together by steel plates, making a unit structure. 
each part supporting the adjacent ones and bearing its proportion 
of the burden imposed upon it. These cars weigh, motor and 
all, twenty-six tons, which of course is a very materia] factor in the 
high speed attained by cars in service, and affords considerable 
economy in comparison with the heavier steam motor cars, some 
of which weigh seventy-five tons and over, with the same seatins 
capacity. Motor car No 7 has seating capacity for seventy-five 
people, and has, in actual service, carried ninety-five. 

One of the most important features in the development of the 
steel motor car is the reduction in height of car and consequent 
reduction in weight and decreased wind resistance, a result 0 
which is the system of ventilation—taking fresh air from the 
front of car, delivering it at floor level and by suction, drawins 
the foul air out of the roof. 

Motor car No. 7 is equipped with metal round sash windows-4 
window impervious to cold air, dust or water: in fact, is tight ® 
a port-hole on an ocean-going vessel. These windows have 
demonstrated themselves to be a great luxury to the traveler, 
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The enclosed inside steps, with side door entrance, have also 
proven very popular with the traveling public. This side door 
entrance is permissible with steel. car constrtuction without weaken- 
ing same, the side sill being depressed and divided, a portion 
beg carried over the door and the other portion under, all being 
tied rigidly in combination with the plate and steel sheathing of 
the car; forming a structure of such strength as to eliminate the 
usual weakness caused by a side aperture the size of door-opening 
in these cars. 

The first cars—55 feet in length, seating capacity seventy-five 
and with an engine of 100 horse-power—are particularly adapted 
for branch line service, where the traffic is insufficient to support 
a steam service or anything like electric service. 

Interest in the steam car is also being revived, as, for example, 
the Ganz cars imported from Budapest by the Florida East Coast 
Rys.; also the Erie R. R. and the C. P. R. R. are experimenting 
with a steam car equipped with a Scotch marine type of boiler, 
using a superheater and oil fuel. It is believed that some one 
may undertake to make a so-called flash boiler that will be appli- 
cable to this service. 


SERVICE AND UTILITY OF MOTOR CARS. 


It is recognized that the so-called motor car, one carrying its 
own motive power plant, whether gasoline, gasoline-electric or 
steam, occupies a distinct field of usefulness. Many branch lines, 
now existing, where travel is light, and on new extensions into 
unsettled country where the business will not return a profit on 
steam train service, would have to be run at a loss until a 
sufficient business was induced or built up by the travel facilities 
afforded. These situations are the distinct field of the motor 
var, Which can be operated for less per car-mile than by regular 
steamy train or electric methods until the volume of business will 
warrant the regular transportation methods. 

The use of motor cars on the Union Pacific in picking up pas- 
sengers on branch lines and in delivering passengers at connecting 
points for through trains is exceedingly lucrative. The matter 
of giving the branch line patrons of any steam road increased 
service, With more frequent trips per diem, is very much appre- 
ciated by the local community, and their good will is beneficial. 

On the hypothesis of the same density of traffic, with the same 
class of service as would be encountered on one of the ordinary 
branch lines of the territory west of the Missouri River, the 
cost per mile for local train service, equipment consisting of two 
cars and a locomotive, would be about 24 cents, including repairs, 
fuel, oil, labor, cleaning, etc.; this for passenger, as well as bag: 
gage, mail and express service. 

Electric service equipment, consisting of one car and trailer, 
figuring that the density of traffic is sufficiently regular to sup- 
port same seven days in a week, is estimated at about 18 cents 
a mile, 

The gasoline service (mechanical-drive only considered), con- 
sisting of one car and trailer, with baggage, mail and express 
service, would cost 15 cents per mile. The latter, of course, would 
be independent of whether service was six days or seven days per 
week, the cost simply depending upon the service rendered. 





ENGINE House RUNNING REPAIR WorK ON LOCOMOTIVES. 


Committee—H. T: Bentley, chairman; P. Maher, F. T. Hynd- 
man. 

The subject assigned your committee to report on is rather in- 
definite in so far as the latter part is concerned, for we are asked, 
“with what machine tools and hand tools should a roundhouse be 
equipped to get the best results?’ If we had been told the size of 
the roundhouse, or the number of engines housed in a given time, 
we would have had something to work on; but as this information 
is lacking, will base our report on the assumption that it is a 
fifty-stall house, and that one hundred and fifty engines have to be 
taken care of in the twenty-four hours. 

In the first place, we are asked, “What is the best practice for 
doing this work (running repairs on locomotives), handling  re- 
ports, ete., made by foremen, engineers, road foremen and _in- 
Spectors,” and would say that a system as outlined below will 
give the maximum results with the minimum delay and expense. 
It Is very necessary to know what work has to be done on an 
engine before it arrives in roundhouse, so that, if for the drop pit, 
tcan be run there without delay, or, if any heavy repair work is 
hecessary, it can be run into a stall convenient to machine shop, 
which will save time of machinists. 

A system of engineers’ work reports and engineers educated, to 
report their work fully and intelligently; these slips should be 
deposited in a box or other receptacle, located centrally, and 
Preferably close to the foreman’s office, so that the man in charge 
of handling them, and distributing the work, can do so and keep 
i touch with the foreman. 


_ A system of writing out the work on separate slips and giving 
‘ to the proper man, who signs same and returns it to the gang 
ore 


man when work is done, has many advocates, and enables a 
Close check to be kept on improper repairs. Whichever system is 
ued, it is absolutely necessary to know who has done the work, for 
future reference. 

When an engine arrives in the roundhouse the inspector should 
a mee make an examination of it, reporting all the work found, 
in th regular engineers slip, but signing his own name and add- 
> le word “inspector,” so that a check can be kept on the en- 
sineers to see if they are looking over their engines properly. 

f any repairs are necessary the gang foreman should have his 
pe — to make them, so as to avoid any delay; if for washing 
centa c steam and water should be blown off into a proper re- 
pe i and hot water used for washing out and filling up. Great 
engin, pe be exercised so that the machinists are not sent to an 
withe, that is to be washed out, unless they can do their work 

Out interruption. If it is necessary to grind in boiler checks, 
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renew staybolts, or do other work that can only be done when the 
water is out of the boiler, advantage should be taken of this op- 
portunity. 

On some roads the road foreman of engines uses a regular blank 
for reporting work that he finds while riding on engines. This 
report should be turned in, so that it can have attention while the 
engine is out of service, and we recommend that work reported 
by a road foreman should have particular attention paid to it, as 
his discipline is hurt to a great extent, and his usefulness im- 
paired, if no notice is taken of his reports. 

There are so many different conditions existing in this country 
that it is a difficult matter to draw a hard and fast line as to how 
engine-house running repairs should be taken care of. On some 
roads the water conditions are good, so that boiler work is 
almost unknown. On others the amount of boiler work fixes the 
time an engine is out of service. On some roads, with poor coal, 
it is not unusual to change grates nearly every trip, while on 
others the coal is of such good quality that grate troubles are 
almost unknown. However, in all cases, the prime object of a 
roundhouse organization is to quickly take care of the neecssary 
repairs, and to do so the force must be so built up that when an 
engine arrives in the house all concerned must know what to do 
and how to do it, having such tools at their command that ex- 
perience teaches are most necessary. 

The location of a roundhouse of the size being considered has 
to be taken into account. If in close proximity to the main shop, 
less machine tools may be necessary, but where entirely self-sup- 
porting, a proper outfit should be supplied to take care of anything 
that may come along. 

In addition to the small tools owned and carried by the various 
mechanics, we recommend the following: 48 by 48 in. by 8-ft. 
planer, 24-in. lathe, 40-in. heavy drill press, 20-in. drill press, em- 
ery wheel, 16-in. bolt lathe, 22-in. shaper, bolt-cutter to take up 
to 2 ins., 3G6-in boring mill, hydraulic or screw plates for driving 
box brasses, rod bushings, ete. 

Suitable cranes around engines and drop pits, either supported 
by posts or roof, so as to take care of air pumps, steam chests, 
front end doors, driving boxes and other heavy parts. The lifting 
on and off of cabs is something that should not be overlooked. 

A driving-wheel drop pit capable of taking care of at least two 
engines at a time, an engine-truck drop pit capable of taking care 
of at least two engines at a time,-a tender-truck drop pit, if trucks 
are suitable for wheels to be dropped. 

Two gasoline or oil tire heaters, with proper-sized hoops and 
burners, can be used for straightening frames, etc.; a rotary valve- 
seat planer of sufficient size to take the largest-sized seats, a boring 
bar for piston valve bushings; a cylinder boring bar; 4 piston rod 
pullers, various sizes; 12 differential chain hoists; 4 %4-in. grab 
chains; 4 54-in. grab chains; 12 pinch bars; 12 heavy capacity 
jacks, 35 or 40-ton, hydraulic or lever; 12 screw jacks for holding 
up work; 4 lever journal jacks; 2 lever jacks for pilot and tank 
work. 

Two air hammers made out of pipe or old hydraulic jacks for 
driving out rod and frame bolts; 6 air motors, various sizes, two 
to be end motors for close work; 4 crosshead lifters; 2 spring pull- 
ers: 3 close chisel bars; 6 long chisel bars. 

Four two-wheel trucks for moving material; 1 blacksmitlt forge; 
1 set ratchets and rollers for valve setting; 2 four-wheel rod 
trucks; 1 portable arrangement for hydrostatic test. 

Steam-gauge tester; complete set of drills, 14-in. to 2-in.; small 
breast drill; complete set standard reamers, *4-in. to 2-in.; pipe 
vise; complete set of standard taps, %4-in. to 2-in.; cold chisels, as 
many as necessary. 

One complete set of pipe cutters, dies and taps from %-in. to 
3-in.; sufficient adjustable pipe wrenches to accommodate the force 
of men that the work requires; 6 each, open wrenches, 3% by % 
in., to 14 by 1% ins.; 2 each, large size open wrenches, up to 
largest size nut on locomotives; 6 mauls, various weights, 8 to 16 
Ibs ; 12 handle punches, % to 144 ins.; 2 pneumatic hammers for 
boilermakers, chipping, ete, caulking tools, ete.; 1 complete set 
staybolt reamers and taps; in fact, complete outfit for staybolt, 
flue and grate work. 

The above are about the most important factors in roundhouse 
work, but we would advocate sufficient chisels, gauges, hack saws, 
files, scrapers, straight edges, etc., to accommodate the force main- 
tained at each roundhouse in order that one man may not be held 
up on a job waiting for another man to get through with some 
small tool. 

Zach roundhouse should have a separate tool room of its own, 
with a man in charge. both day and night, to handle the tools on a 
check system; otherwise, it will be impossible to maintain round- 
house tools. 

In addition to above on engine-house running repairs on locomo- 
tives, the following good suggestions were brought out in discussion 
of this paper at the Western Railway Club meeting, held at the 
Auditorium Hotel, Chicago, Tuesday evening, March 20, 1906, and 
are endorsed by your committee. 

The use of a floating or hospital gang in the roundhouse, to 
which gang will be turned over the heavier jobs, so as to get en- 
gines into service quickly, instead of having the work drag along 
with various men being put on and taken off according to the 
exigencies of the service; this service will often enable an engine 
to be kept out of the back shop and increase the mileage between 
shoppings. 

A long master wedge for drawing piston rods into crossheads 
before the regular wedge is applied. 

A small bolt lathe mounted on a truck and run by electric or 
air motor, for use around an engine where new rod, truck or cyl- 
inder bolts are being fitted, to save running back and forth to ma- 
chine shop. 

Always keep one engine on blocks undergoing moderately heavy 
repairs, so that machinists can be kept busy at all times when 
work in the roundhouse falls off temporarily. It is claimed that 
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work done in this manner costs more, but where business fluctu- 
ates it is a good proposition. 

The neglect of running repairs causes engine failures to increase 
and also decreases the life of an engine between shoppings. 

A hydraulic press operated by a screw, for forcing out rod bolts, 
etc., saves bolts from being upset when hit by a sledge. 

An inverted “Y,” with the upright leg slotted, which is used 
for removing heavy cylinder heads, the method of operating being 
to stand the “Y” against cylinder head, with feet on floor and stud 
through slot, the nut being put on and tightened so that when 
cylinder-head nuts are removed head can be “walked” away and 
stood ready for application. 

Fire KINDLING. 
BY MR. P. MAHER, 8S. M. P., T., ST. L. & W. RY. 

My recommendation would be to carry the subject over another 
year and place it in the hands of a committee of at least five mem- 
bers representing roads that use anthracite and bituminous coal, 
also representation from some of the Western roads using fuel oil. 
When we take into consideration some of the important features 
that govern a subject of this kind, i. e., the antiquated roundhouse 
with no facilities, the more modern roundhouse, equipped with hot 
water system and maximum air and steam pressure for blowing 
up locomotives, the improved smokejack, the various kinds of fuel, 
ete., we can readily appreciate the fact that it could be handled 
more intelligently by a committee than by an individual. 


—— 


CATALOGS. 


IN WRITING FOR THESE CATALOGS PLEASE MENTION THIS PAPER. 








Pire Unions.—Joseph Dixon Crucible Company, Jersey City, 
N. J., is issuing a pamphlet which contains an article by Mr. 
W. H. Wakeman, on “Unions for Steam Pipes,” which was first 
published in “Graphite.” The subject is considered from an 
engineering standpoint and contains much matter of interest to 
steam users. Copies can be obtained upon request. 





Friction DrArr GEAR.—The Republic Railway Appliance 
Company, St. Louis, Mo., is issuing a folder which illustrates 
the Republic friction draft gear by means of sectional views. A 
brief description of the operation and a reprint of an editorial 
from the Railroad Gazette on friction draft gears for wooden 
cars is also included. 





EXPANSION BortnG Toout.—The Davis Expansion Boring Tool 
Company, 202 South Commercial St., St. Louis, is issuing a small 
catalog descriptive of several different designs of boring tools, 
both solid and expansion. These tools have a very good record 
in the matter of reducing the cost of output, and are manufac- 
tured in 228 different styles and sizes for all purposes. 





PiIstoON VALVES.—The American Balance Valve Company is 
issuing a leaflet calling attention to the new design of semi-plug 
piston valves recently perfected. It states that one railroad has 
already in service and specified on new power 1,206 of these 
valves. These valves are so made that they will run over ports 
without bridges. Booklet No. 22, issued by the company, tells 
all about them. It can be obtained upon request. 





MACHINE Mou.LpING.—Vh. Bonvillain & E. Rongeray, Paris- 
Aubervilliers, France, are issuing a pamphlet on the ‘Universal 
System of Machine Moulding.” It contains a large amount of 
very interesting and instructive matter on the latest methods of 
moulding. It shows that machine moulding can be economically 
carried to a much broader field than is now generally considered 
possible. It is thoroughly illustrated, printed in English and can 
be obtained upon request. 





LOCOMOTIVE COALING SratTion.—The Gravity Measuring Coal 
Chute Company, 907 Mutual Building, Richmond, Va., is issuing 
a catalog which is profusely illustrated with views and line draw- 
ings showing the construction and operation of its new design of 
gravity measuring coal chutes, which accurately measure the 
amount of coal taken by a locomotive by means of an auxiliary 
pocket without the use of scales or rehandling. This type of 
chute is now in successful use on several railroads, and is clearly 
described in this catalog, which can be obtained upon request. 





ELECTRIC AND PNEUMATIC Dritis.—The Chicago Pneumatic 
Drill Company, Fisher Building, Chicago, is issuing special cir- 
cular No. 56, which illustrates and briefly describes several dif- 
ferent types of the air cooled Duntley electric drills for machine 
and car shop usage. It also shows standard types of the “Little 
Giant” drills, and improved “Little Giant” drills which are fitted 
with Corliss valves. These are claimed to be the most powerful 
drills ever devised for their weight. Several specialities are also 
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shown, including a magnetic-holder-on, portable blower, portable 
drilling stand, etc. 





GRAVITY Dump Cars.—BE. W. Summers, Farmer’s Bank Build- 
ing, Pittsburgh, is issuing a small folder which shows the con- 
struction and operation of the Summers gravity dump car in qa 
clear manner. This car has a number of special and interesting 
features, and is arranged to discharge its load by gravity on 
either side, both sides, or in the center of the track, the construc- 
tion being such that the discharge is controlled by cranks at the end 
of the car. These cranks are so connected to the doors that when 
they are released the door is automatically locked at that point. 
The folder shows cross sections of the car in operation under 
different service conditions. Copies can be obtained upon request, 





Cark WHEEL LATHES.—Progress Reporter No. 31, published by 
the Niles-Bement-Pond Company, illustrates and describes special] 
machines for turning steel tired car wheels. This issue super- 
sedes No. 4, published in September, 1904, on the same subject, 
which during the past two years has seen so large an improve- 
ment as to make the former methods recommended out of date. 
The present issue shows a large number of illustrations of ma- 
chines and appliances for handling and turning the wheels, and in- 
cludes much valuable information in connection with the work. 
Dimension drawings of proper tools for turning car wheels are 
included. 





VARIABLE SPEED Morors.—The Northern Electrical Manufac- 
turing Company, Madison, Wis., is issuing a catalog describing 
the Northern single voltage variable speed motors. Complete 
descriptive matter of the motor and its operation, as well as a 
large number of illustrations, showing its application to many 
different types of machine tools are included. In brief the system 
used obtains speed variation by the insertion of resistance in a 
shunt field. The special design adopted allows variations of 200 
to 300 per cent. in speed with economical operation at all points. 
These motors use but one commutator and are of very simple and 
light construction. ‘The catalog also considers the proper con- 
trolling apparatus for different drives. 





BLUE PRINT MACHINE.—The Revolute Machine Company, 523 
West 45th St., New York, has recently perfected a blue print 
machine of special merit. This machine consists of a rotating 
glass cylinder, which lies in a series of narrow belts, and within 
this cylinder are placed two mercury vapor electric lamps. The 
roll of paper to be printed is placed in a box on top of the ma- 
chine, and feeds in continuously between the belts and the cylin- 
der. The tracings are inserted between the paper and the cylin- 
der, and after passing around % of the circumference of the 
cylinder are deposited with the paper in a box in the front part 
of the machine. Very high speed is claimed for this apparatus 
as well as especially sharp, clear prints. Its features are clearly 
shown in a small folder, which can be obtained upon request. 





LOcoMOTIVE VALVE GEAR.—The Locomotive Appliance Com- 
pany, Old Colony Building, Chicago, is issuing an attractive cata- 
log descriptive of its latest design of valve gear for locomotives. 
This gear is clearly shown by line drawings and photographic 
reproductions of the different parts and its operation is clearly ex- 
plained in the type matter and illustrated by the reproduction 
of actual indicator cards. This latest design of Alfree-Hubbell 
valve gear is all contained within the cylinder casting, the valve 
stem connecting to the regular rocker arm of the locomotive with- 
out the use of gears or other attachments outside the steam chest. 
It has been in service on several roads for some time with much 
success. A substantial increase in the tonnage of the locomo- 
tive equipped with this valve gear, it is claimed, has been at- 
tained in all instances. Copies of the catalog can be obtained 
upon request. 





ELEcTRIC APPARATUS.—The General Electric Company is isst- 
ing a very attractive catalog, describing and illustrating different 
types of electric radiators. These in many cases are portable and 
illustrations are given, showing their application for resident and 
office use. They are made in luminous and non-luminous types. 
The same company is issuing a number of bulletins, one of which 
illustrates and describes a 25 k.w. Curtis steam turbine geneta- 
tor set. It is designed to take the place of small direct or belt cod 
nected engine driven sets. Another illustrates and describes panels 
for two and three-phase alternating induction motors, being de- 
signed for individual installation and not intended to form part 
of the main switchboard. The third bullettin describes, by meas 
of illustrations, curves and complete written matter the type 
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GEA 605A railway motors. This is a single-phase motor rated 
at 75 h.-p., and is specially recommended for interurban work. 





ELecrric Morors AND TRANSFORMERS.—The Crocker-Wheeler 
Company, Ampere, N. J., has issued bulletins Nos. 64 and 65, 
the former of which thoroughly illustrates and carefully de- 
sribes form I. electric motors, which are made in sizes of 3 to 
45 h-p. Also similar generators in sizes from 2% to 40 k.w. 
\ number of illustrations showing these motors applied to dif- 
ferent machine tools and a description of the application are in- 
cluded. Bulletin No. 65 illustrates and describes in detail core 
type transformers for high tension power work. These trans- 
formers have received a large amount of favorable mention by 
their users. The same company is also issuing a pamphlet on 
its system of electric motor control which uses a_ three-unit 
balancer and obtains six different voltages. Diagrams of the dif- 
ferent controller connections for different speeds of motors are 
given. This system of motor control is in successful operation 
in many large plants. 





ELectric Moron AND TRAILER TrucKS.—A pamphlet describ- 
ing electric motor and trailer trucks has just been issued by the 
American Locomotive Company illustrating the types of this 
equipment, designed and built by them. The pamphlet begins 
with a description of the principles of the designs, of which 
fifteen are illustrated by full-page drawings. The designs illus- 
trated include motor trucks for the New York Central suburban 
service, for the Paris-Orleans, the Schenectady, the Delaware & 
Hudson, the Brooklyn Rapid Transit, the Buffalo & Lockport 
and other railways. The drawings show the construction in de- 
tail, rendering it an easy matter to study the designs. In addi- 
tion to the drawings, nearly all of the trucks are illustrated by 
reproductions from photographs. Among the details illustrated 
are cast steel and wrought iron bolsters, truck hangers, spring 
planks, Brinkerhoff-Doyle wheel hubs and journal boxes with 
collarless and collar axles. Copies of the pamphlet will be sup- 
plied upon request to the American Locomotive Company. 





Preumatic ApPPARATUS.—The Ingersoll-Rand Company, T1 
Broadway, New York, is issuing several new catalogs and bulle- 
tins, describing pneumatic tools, air compressors, rock drills, ete. 
One of these is given up completely to the description of the 
Imperial piston drills, which are shown in several different forms 
and sizes. A number of illustrations showing these drills in 
operation under railroad shop conditions are included, and a list 
and table of parts for each type are also given. Another catalog 
thoroughly deseribes and illustrates the Imperial power driven air 
compressor. This machine is shown in several different forms 
and sizes, driven by belt, chain or gear, in single and duplex 
acting designs. Much matter of interest to compressed air users 
will be found in this catalog. A third catalog considers rock drills 
aud mountings. Complete illustrations and descriptive matter of 
pneumatic rock drills and appliances are given therein. A small 
booklet entitled “Pneumatic Tools” briefly considers a few of the 
hore important designs of Imperial riveting and chipping ham- 
mers, Haeseler Imperial drills, yoke riveters, rivet forges, ete. 





BLowers, FANS AND ENGINEs.—The American Blower Com- 

pany, Detroit, is issuing several new catalogs and leaflets de- 
‘criptive of different blowing apparatus; one of these deals ex- 
clusively with dise ventilating fans, and describes, by means of 
illustrations and type matter, several different designs of these 
‘ans, The important details are given careful attention. An- 
vther catalog deals exclusively with steel plate fans, which are 
‘teated in a similar manner. Illustrations of parts and details 
veing included. A third catalog deals with the blower complete 
‘S used for heating, ventilating and drying. These are shown 
tither as direct-driven or belted from shaft or engine. Several 
interesting applications of direct-connected electric motors are 
included. Another catalog shows many of the interesting and 
important details of the enclosed high-speed, self-oiling blowing 
“tgines furnished by this company. A small booklet is also being 
went out which briefly illustrates and describes several different 
designs of heating coils for dry kilns. Any of these catalogs can 
obtained upon request. 





i meen E TEsTtS—PENNSYLVANIA RAILRoAD.—A compilation 
wm W . F. M. Goss from the recent publication by the Penn- 
of ae Railroad, describing the locomotive tests and exhibits 

at road at the Louisiana Purchase Exhibitien, has been 
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issued by the American Locomotive Company. This pamphlet 
presents, in concise form, an account of the locomotive tests at 
St. Louis, giving specific information concerning each of the loco- 
motives tested, and presenting the results separately for each of 
the eight locomotives. In the pamphlet four pages are devoted 
to a description of each locomotive and a discussion of its per- 
formance, including a summary of the data of the tests. This is 
followed by comparisons and conclusions compiled by Dr. Goss 
from the very elaborate record of the tests recently issued in 
book form by the Pennsylvania Railroad. While the pamphlet 
does not add to the information given in the book, it presents 
the conclusions and comparisons in form for convenient refer- 
ence. This pamphlet will give a very wide distribution to a sum- 
mary of the important records of the testing plant at St. Louis. 
For a more complete record the book published by the Pennsyl- 
vania Railroad may be consulted, than which there is nothing 
more valuable in recent literature of the locomotive. Copies of 
the pamphlet may be had from the American Locomotive Com- 
pany. 














THE QuINCY, MANCHESTER, SARGENT CoMPANY.—This com- 
pany announces that Mr. James L. Pilling is no longer in any 
way connected with it. 





STURTEVANT HEATERS.—The new locomotive shops of the Mis- 
souri, Kansas & Texas R. R., Parsons, Kansas, are being equipped 
with a complete heating and ventilating system, installed by the 
B. F. Sturtevant Co. 





Bupa Founpry BRANCH IN Sr. Lours.—The Buda Foundry & 
Manufacturing Company of Chicago has opened a branch house in 
the Frisco Building, and also established a warehouse in St. Louis. 
The new branch will be in charge of Mr. W. E. Marvel. 





DAYTON PNEUMATIC TooL Co.—David O. Holbrook, who until 
recently was Vice-President of the Pennsylvania Malleable Com- 
pany and the Central Car Wheel Company, has been elected Vice- 
President of the Dayton Pneumatic Tool Company, Pittsburg, Pa., 
and has opened an office for the Company at No. 717 Park Build- 
ing, Pittsburg, Pa. 





CROCKER-WHEELER Co.—Dr. Schuyler Skaats Wheeler, presi- 
dent of the Crocker-Wheeler Company, Ampere, N. J., sailed June 
14, on the Lloyd steamship “Barbarossa,” for a short European 
trip. He was accompanied by Prof. Francis B. Crocker, Profes- 
sor of Electrical Engineering at Columbia University, who has 
been associated with him in business for many years 





GENERAL ELEcTRIC OFFICE AT SAN F'RANcIScO.—The General 
Electric Company which established its main office in the Union 
Savings Bank Building at Oakland, California, immediately after 
the San Francisco disaster, as well as a local office at No. 175¢ 
Geary Street, in the burned city, has leased a suite of rooms in 
the new Monadnock Building, which they expect to occupy about 
June 15, 1907. For handling the present business, a half a block 
of land has been leased in Emeryville, and a temporary building 
is now about completed for taking care of stock, and work has 
already been started on a new warehouse, which will be located 
at the south end of the block, bounded by Kansas, Rhode Island, 
15th and Alameda Streets. 





Norton CoMpaANy.—The Norton Emery Wheel Company, Wor- 
cester, Mass., has just been granted permission by the state 
legislature to change its name to Norton Company. For a con- 
siderable period this company has been making its grinding wheels 
of alundum, an artificial abrasive, in place of emery. The Norton 
Company has a plant at Niagara Falls, N. Y., which manu- 
factures alundum exclusively for the use of the Worcester works, 
and during the past year it has been found necessary to double 
its size. The process of making alundum consists in taking the 
purest amorphous oxide of aluminum found in nature, known 
as the mineral bauxite, purifying it and melting it in an electric 
furnace in a large, homogeneous uniform bath. Upon cooling, this 
molten fluid solidifies and crystallizes in solid masses of alundum 
of great purity and absolute uniformity throughout, and of a 
hardness greater than any known substance except the diamond. 
The process is patented both at home and abroad, and was 
awarded the grand prize at the Louisiana Purchase Exposition. 
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THE ARMSTRONG Mrc. CoMPpANy.—This company of Bridge- 
port, Conn., has opened a branch office and warerooms at 22 
South Canal Street, Chicago, Ill. The new branch is in charge 
of Mr. Hugh S. Laing, formerly assistant manager of the New 
York City branch. A full stock will be maintained in the Wware- 
rooms to enable customers in the district to receive their orders 
promptly. 





VENTILATING THE GALLITZIN TUNNEL.—After 
of the Gallitzin Tunnel on the Pennsylvania 
found that great difficulty was experienced on account of the 
smoke and gases discharged by locomotives. These caused the 
atmosphere to become so bad as to seriously interfere with the 
work of the trainmen, and it was necessary to provide relief. 
This was done by constructing at the east end a_ ventilating 
apparatus, consisting of a sheet iron hood about 50 ft. long, en- 
closing one track and having an inner surface coincident with the 
soffit of the tunmel arch and walls. The outer surface con- 
verged from the outer end of the hood to the portal of the tunnel 
so as to give it a wedge-shaped A Sturtevant 
blower was installed at the end of the hood on each side and 
delivered air through it to the tunnel portal, where a narrow 
opening in the inner surface of the hood permitted the blast to 


the completion 
Railroad it was 


cross-section. 


be forced into the tunnel nearly parallel with its axis. Trains 
pass through this tunnel in one direction only, and as the grade 


is up from this end they are usually 
in front and one pusher behind. As soon as the forward locomo- 
tive enters the tunnel the fan is started. The large volume of 
air which is forced into the narrow space between the train and 
the tunne] lining drives the smoke and gas in advance of the 
locomotive, so that its engineer can keep the cab windows open 
and is supplied with an abundance of fresh pure air. The sec- 
ond locomotive does not work in the tunnel, and the smoke from 
the pusher never reaches the front of the train. This arrangement 
is considered efficient and satisfactory. 


drawn by two locomotives 








CONVENTION EXHIBITS. 


The exhibits except for the large Niles-Bement-Pond driving 
wheel lathe and the track exhibits were on the Steel Pier. There 
were 244 exhibitors with a total floor space of 65,255 sy. ft., as 
against 208 exhibitors with a floor space of 38,123 sq. ft. at Man- 
hattan Beach last year. Among the exhibitors were the following: 
Acme Ball Bearing Company, . eo 
Adams & Westlake Company, Chicago, Lil. 
Adreon & Company, St. Louis, Mo. 
Ajax Metal Company, The, Vhila., Pa. 
American Balance Valve Company, Jersey 
American Brake Shoe & Foundry Company, Mahwah, N. J. 
American Car & Foundry Company, New York. 

American File & Sharpener Company, New York. 
American Lock Nut Company, Boston, Mass. 
American Locomotive Company, New York. 
American Mason Safety Tread Company, Boston, 
American Palace Car Company, New Yerk. 
American Steam Gauge & Valve Mfg. Company, 
American Steel Foundries Company, Chicago, Il 
American Water Softener Company, Vhila., Ia. 
Armstrong Bros. Tool Company, Chicago, Ill. 
Asbestos Slate & Sheathing Company, Ambler, Da. 
Ashton Valve Company, Boston, Mass. 
Baeder, Adamson & Company, Vhila., Da. 
Baker Heating & Supply Company, New 
Baldwin Locomotive Works, Vhila., Da. 
Raldwin Steel Company, New York. 
Barnett Equipment Company, Newark, N. J. 
Besley, Chas. H. & Company, Chicago, III. 
Bettendorf Axle Company, Davenport, Ia. 


Chappaqua, 


Shore, Pa. 


Mass. 


Boston, Mas . 


York. 


Bliss Electric Car Lighting Company, Milwaukee, Wis. 
Boker & Company, Herman. New York. 


Bordo, L. J., Company, Phila., Pa. 

Bowser, S. F., & Company, Fort Wayne, Ind. 
Rradford Draft Gear Company. Chicago, Il. 
Brady Brass Company, Jersey City, N. J. 


Rrown Hoisting Machine Company, Cleveland, O. 
Buckeye Steel Castings Company. Columbus, O. 
Buffalo Brake Beam Company, Buffalo, N. Y. 


Butler Draw-bar Attachment 

Camel Company, Chicago, Il. 

Carey, Phillip Mfg. Company, Lockland, Cincinnati, O. 

Chicago Car Heating Company, Chicago, Il. 

Chicago Pneumatic Tool Company, Chicago, III. 

Cleveland Car Specialty Company, Cleveland, O 

Cleveland Pnuematic Tool Company, Cleveland, O 

Columbus Pneumatic Tool Company, Columbus. O. 

Consolidated Car Heating Company, Albany, N. Y. 

Consolidated Railway Electric Lighting & Equipment Company, 
New York. 

Crocker-Wheeler Company, Ampere, N. J. 

Crosby Steam Gage & Valve Mfg. Company, 


Company, Cleveland, O. 


Boston, Mass. 
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Davis, John, Company, Chicago, III. 
Davis Expansion Boring Tool Company, St. Louis, Mo. 
Davis Pressed Steel Company, Wilmington, Del. 
Dearborn Drug & Chemical Works, Chicago, Ill. 
Dearborn Paint Compeny, Chicago, 
Detroit Lubricator Company, Detroit, Mich. 
Diamond Machine Company, Providence, R. I. 
a en Paul, Chicago, Ill. 
Dill, T. Machine Company, Phila., Pa. 
Dixon Crivible Company, Joseph, Jersey City, N. J. 
Drouve Company, The G., Bridgeport, Conn. 
Duff Manufacturing Company, Pittsburgh, Da. 
Duner Company, Chicago, Ill. 
Edwards Company, The O. M., Syracuse, N. Y. 
Electric Storage Battery Company, Phila., Da. 
Fairbanks, Morse & Company, Chicago, III. 
Falls Hollow Staybolt Company, Cuyahoga Falls, 
Farlow Draft Gear Company, Baltimore, Md. 
Flannery Bolt Company, Pittsburgh, Da. 
Franklin Railway Supply Company, Franklin, Va. 
Frost Railway Supply Company, Detroit, Mich. 
Galena-Signal Oil Company, Franklin, Va. 
Garlock Packing Company, Palmyra, Va. 
General Electric Company, Schenectady, 
Gold Car Heating & Lighting Company, 
Gould Coupler Company, New York 
Gould Storage Battery Company, New 
Green, Tweed & Company, New York. 
Hale & Kilburn M: mufacturing Company, 
Hlammet, H. G., Troy, N. 
Hanlon Locomotive Sander Company, Winchester, 
IIarrison Dust Guard Company, Toledo, O. 
Heath & Milligan Mfg. Company, Chicago, L1. 
IIolcomb Steel Company, Syracuse, N. Y. 
Ifomestead Valve Mfg. Company, Pittsburgh, Pa. 
Ifunt-Spiller Mfg. Corporation, Boston, Mass. 
Independent Pneumatic Tool Company, Chicago, Ll. 
Ingersoll-Rand Company, New York. 
International Correspondence Schools, 
Invincible Roll Screen Company, 
Jenkins Brothers, New York. 
Justice Company, Phillip 8., 
Kalamazoo Railway Supply 
IKXennicott Water Softener 
Landis Machine Company, Waynesboro, Pa. 
Landis Tool Company, Waynesboro, Da. 
Latrobe Steel & Coupler Company, Chicago, Il. 
Lincoln Electric Mfg. Co., Cleveland, O. 
Lord Company, G. W., Phila., Va. 
McConway & Torley Company, Vittsburgh, Va. 
McCord & Company, Chicago. 
McGuire-Cummings Mfg. Company, 
Manning, Maxwell & Moore, New 
Merritt & Company, Phila., Pa. 
Michigan Lubricator Company, 
Moran Flexible Joint Company. 
Morse Twist Drill & Machine Company, New Bedford, 
Nathan Mfg. Company, New York. 
National Car Coupler Company, Chicago, LIL. 
National Malleable Castings Company, Cleveland, O. 
New Jersey Tube Company, Newark, N. J. 
New York Air Brake Company. New York. 
Niles-Bement-Vond Company, New York. 
Norton Emery Wheel Company, Worcester, Mass. 
Norton Grinding Machine Company, Worcester. Mass. 
Oliver Machinery Company, Grand Rapids, Mich. 
Penn Steel Casting & Machine Company, Chester, Da. 
Pennsylvania Rubber Company, Jeanette, Va. 
Pittsburg Steel Company, Vittsburgh, T’a. 
Pressed Steel Car Company, New York. 
Quincy, Manchester, Sargent Company, Chicago, Ill. 
Ralston Steel Car Company, Columbus, 0. 
Republic Railway Appliance Company, St. Louis, Mo. 
Riverside Metal Company, Riverside, N. J. 
Russell, Burdsall & Ward Bolt and Nut Company, 

i ee 


Ohio. 





N. Yi 
New York. 


York. 
Phila., Pa. 








Mass, 


Scranton, Va. 
Brooklyn, N. Y. 


Phila., Pa. 


Company, Kalamazoo, 
Company, Chicago. 


Mich. 


Chicago, Ll. 
York. 


Detroit, Mich. 
Louisville, Ky. 
Mass. 


Port Chester, 


Ryerson & Son, Jos. T.. Chicago, I. 
ifety Car Heating & Lighting Company, 
‘hoen Steel Wheel 
Sellers & Company, William, 
Shelby Steel Tube Company. 
Sight-Feed Oil Pump Company, Milwaukee, Wis. 
Sprague Electric Company, New York. 
Standard Coupler Company, New York. 
Standard Steel Works, Vhila.. Pa. 
Star Brass Mfg. Company, Boston, Mass. 
Stoever Foundry & Mfg. Company. Myerstown. Va. 
Symington, The T. H., Company, Baltimore, Md. 
Talmage Mfg. Company, Cleveland, O. 
Thompson, C. A., St. Louis, Mo. 
Tyler Tube & Pipe Company. New York. 
United States Lighting & Heating Company, 
United States Metal & Mfg. Company, New 
Vacuum Cleaner Company, New York. 
Wellman & Street. Pittsburgh. Pa. 
Western Railway Equipment Company, St. Louis. Mo 
Westinghouse Air Brake Company, Pittsburgh, Pa. 


New 

Pittsburgh, Da. 
Phila., Pa. 4 
TP ittsburgh, Pa. 


S;: York. 
sc 


Company, 


New 
York. 


York 


Whitney Mfg. Company, Hartford, Conn. 
WANTED.—Foremen for die sinking and drop forge — 
ress 
experienced in both lines. Give age, references, ele: — 
y . . <——_— : 4 1.02 
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